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Advertisements and business letters should be 
addressed to the Publishers. 

Editorial communications to the Editor. 


Telegraphic Address: PHUSIS, LONDON. 
Telephone Number: GERRARD 8830. 


-Smoke Abatement.! 

“THE final report of Lord Newton’s Committee 
on Smoke and Noxious Vapours Abatement, 
appointed nearly two years ago by the Minister 
of Health, makes its appearance at an opportune 
time. The conditions affecting the supply and dis- 
tribution of coal are gradually becoming more 
normal, and we are looking forward to the time 
when its consumption will more nearly accord with 
the country’s needs. The recent disturbance in the 
coal trade and the absolute futility of the wasteful 
strike have taught us many lessons which it would 
be the height of unwisdom not to lay to heart. We 
have learned, for example, the imperative necessity 
for more economy in the consumption of our coal. 
There is a wider recognition of the fact that our 
methods of using it as fuel are extravagant and 
wasteful, and that we get no adequate return of its 
potential value. We have realised that heat and 
power are bound, for at least some years to come, 
to cost us more than they did in pre-war years. 
This question affects everybody ; itis, in fact, at the 
root of the country’s well-being and prosperity. We 
ought, therefore, to see that all possible means 
are taken to ensure that in its use we get the value 
of our coal. It is notorious that under our present 
systems we get only a fraction of that value. It is 
not too much to say that if the country’s fuel were 
treated in accordance with the teaching of science 
it; present high price would be largely, if not 

wholly, counterbalanced. 
Another lesson which the recent scarcity of coal 


1 Committee on Smoke and Noxious Vapours Abatement. Final Report. 
{London: H.M. Stationery Office, 1921.) 6d. net. 
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brought home to the dwellers in our towns is the 
delight and the blessing of a pure atmosphere. 
During the coal strike the public Press literally 
teemed with expressions of pleasure and gratification 
in the enjoyment of a cleaner and clearer air. 
London enjoyed vistas hitherto unperceived, and 
Manchester, Leeds, and Sheffield had the unwonted 
luxury of an uninterrupted view of the heavens and 
the sight of a distant landscape. The man in the 
street naturally asked himself whether, with the 
anticipated return of prosperity, it was absolutely 
necessary that we should revert to the former con- 
dition of things. Interested parties are apt to 
preach that a smoky atmosphere is an index of the 
country’s industrial activity. Undoubtedly it has 
been so in the past. But the conditions of to-day 
are not those of even a dozen years ago. Science 
has pointed to much in the way of amelioration, 
and there is absolutely no reason why the charm 
and healthful pleasure of a clear atmosphere should 
not continue to be enjoyed, not only in London, but 
even in the busiest of our manufacturing towns, if 
public opinion were resolute to secure it. 

The Report of Lord Newton’s Committee, ad- 
mirable as it is in many respects, affords no fresh 
information to those who have studied this question 
of smoke, its cause, and the methods of its abate- 
ment. The evil has been with us since the time of 
Edward I., and has steadily increased with the 
growth of our population and the development of 
our manufacturing industries. It has probably 
already passed its worst phase. Economic influ- 
ences are at work tending to mitigate it. Legisla- 
tion has made, from time to time, feeble attempts 
to deal with the nuisance, but Governments, afraid 
of any interference with industry, have been loth 
to attack the problem in a statesmanlike fashion, 
and municipal authorities, with whom the adminis- 
tration of the law rests, for reasons which need 
not be particularly specified, have been even more 
reluctant to take action. ‘The consequence is that 
England has the smokiest and smuttiest atmosphere, 
taking it as a whole, of any country ia the world. 
The condition of many of the smoke-begrimed towns 
in the manufacturing districts of Lancashire, York- 
shire, and Staffordshire is a disgrace to a civilised 
community. 

The Committee frames a strong indictment 
against local authorities throughout the country who 
have failed to do their duty. In its opinion the 
provisions of the existing law are strong enough to 
combat the evil if they were only enforced. It must 
be said, however, in bare justice to these authorities, 
that certain of these provisions make it very difficult 
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to secure the conviction of offenders. The indict- 
able offence consists in the emission of black smoke. 
Two policemen acting on behalf of the prosecution 
—that is, the sanitary authority—may swear that 
in their opinion the smoke was black ; three civilians, 
on behalf of the defence, will swear that in their 
judgment it was grey. Again, if the offender can 
satisfy the bench that he has employed the best 
practicable means, consistently with carrying on his 
industry, to abate it, he is exculpated. It is inevit- 
able that there should be a conflict of testimony as 
to what, in such circumstances, are ‘‘ the best prac- 
ticable means.’’ It is equally inevitable also that 
magistrates, local J. P.’s for the most part and swayed 
by local influences, should be slow to convict. The 
sanitary authority finds itself powerless, and further 
action is estopped. The Committee is fully alive 
to these difficulties and blames the central authority. 


** The chief factor,’’ it says, “‘ in the failure to 
deal with the smoke evil has been the inaction of 
the central authority. No Government has, for 
many years, taken any action with the exception of 
appointing committees, whose labours have led to 
little or no result. Smoke and air pollution are, in 
our opinion, a national question, and we consider 
that it is useless to expect that it will be adequately 
dealt with by local authorities unless they are 
subject, when necessary, to the stimulus of Govern- 
ment. It is for this reason that we recommend 
that defaulting authorities should be compelled to 
act by the Minister of Health.’’ 


The prevalence of smoke pollution in this country 
is mainly due to the indiscriminate and wasteful use 
of raw coal for all purposes, whether industrial or 
domestic. Such is the finding of the Committee. 
This is already acknowledged by everyone who has 
devoted any attention to the question of smoke 
abatement. The problem of so treating coal as to 
render its combustion practically smokeless is at 
present the main effort of the Fuel Research Board 
acting under the direction of the Department of 
Scientific and Industrial Research. As an economic 
question the problem admittedly has its complexities. 
There is no difficulty in coking or semi-coking coal 
so that it shall burn with a smokeless flame, at a 
price, depending upon the value of—that is, the 
market for—the by-products of the coking. Hitherto 
the efforts to introduce such smokeless fuel have not 
been economically sound, or at least have failed in 
view of present conditions. Whether the efforts of 
the Fuel Research Board will solve the problem 
remains to be seen. It cannot be doubted that the 
Board’s experimental investigations will afford valu- 
able data towards its solution. Such investigations 
require time, and it is not improbable that Govern- 
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ment may take advantage of that fact to delay an: 
further action with regard to legislation on smok. 
abatement, There is, however, no real reason why th 
Ministry of Health should decline to act at once co 

the recommendations of Lord Newton’s Committec. 
The amending legislation required would be con 

‘paratively slight, and its passage through Parli. 

ment, in view of what the Committee recognises ; 

the strong body of educated opinion which is ex- 
tremely dissatisfied with present conditions, shoul | 
offer no insuperable difficulties. 

The recommendations are divided under ty 
heads: (1) with regard to industrial smoke 
(2) with regard to domestic smoke. As regar'- 
industrial smoke, the obligation to use ‘‘ the be 
practicable means ”’ to abate it must still devol) 
upon the occupiers of any business premises, tl 
onus of proof that such means are the best prac 
ticable to rest upon the manufacturer. The duty o/ 
enforcing the law should be transferred from the 
local sanitary authorities to the county authoritie- 
—i.e. to Councils of counties and county boroughs 
The Minister of Health should appoint competen: 
officers to advise and assist loca] authorities an: 
manufacturers with regard to difficult smoke prol)- 
lems, these officers to report annually on the steps 
taken and the progress made in the suppression of 
avoidable smoke. This recommendation is obvious!) 
based upon the Committee’s knowledge of the opera 
tion of the Alkali, etc., Works Regulation Act, 
which has admittedly worked successfully and with 
no great friction or hindrance to the industries con- 
cerned. Lastly, as regards industrial smoke the 
Committee recommends that the law should enable 
much larger fines to be imposed than at present. 
Experience has shown that ‘‘ the fines at present 
inflicted are too trivial to be an effective deterrent, 
manufacturers in many instances preferring to pay 
the fine rather than take the necessary steps to abate 
the nuisance.’’ 

As regards domestic smoke the Committee recom- 
mends that the Central Housing Authority should, 
at their discretion, decline to sanction any housing 
scheme unless specific provision is made in the plans 
for the adoption of smokeless methods of heating. 
and that local authorities should make by-laws re- 
quiring the provision of smokeless heating arrange- 
ments in new buildings, such as hotels, clubs, offices. 
and the like. It further recommends that Government 
shouid encourage the co-ordination and extension of 
research into domestic heating generally, and that 
every encouragement and facility should be given to 
gas and electricity undertakings to increase and 
cheapen the supply of gas and electricity, and that 
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the practice at present followed by some municipal 
authorities of over-charging for gas and electricity 
i) order to relieve the rates should be discontinued. 

Certain of the Committee’s recommendations are, 
: must be confessed, rather in the nature of counsels 
f perfection, but the Report is, on the whole, a 
usiness-like document, and the Committee’s pro- 
posals are, as it says, ‘‘ prosaic but practical.’’ 
the Report is unanimous and commendably short 
nd to the point. As the latest word on the im- 
portant question with which it deals, it is well 
worthy of the attention and consideration of all 
interested in the pressing problem of smoke abate- 
ment. 


Christian Theism. 


Studies in Christian Philosophy, being the Boyle 
Lectures, 1920. By the Rev. Prof. W. R. 
Matthews. Pp. xiv+ 231. (London: Macmillan 
and Co., Ltd., 1921.) 12s. net. 

*7*HIS book may be commended to the notice 
| of such as wish to know what can be said 

by a theologian possessing the broad outlook of 

the philosopher, and equipped with a knowledge 
of recent philosophical literature, as to the intel- 
lectual claims of Christian theism; it represents 

a good type of the kind of justification of theistic 

belief with which a Christian would desire 

thoughtful inquirers to be acquainted. It does 
not profess to break new ground, and, save for 
reflections on minor points, it does not offer 
critical or constructive contributions such as have 
not in essence been made before; but it is char- 
acterised by ability in a degree sufficient to en- 
gender curiosity as to its possible sequels, at which 
its author hints. If, in a later volume, the 
author intends to deal with the Christological 
problem on lines suggested by his remark 

(p. 54) that Christian theology has _ often 

treated the relation of Jesus to the Father 

“as a puzzle in ontology rather than a 

moral fact,” his future readers will be interested 

to see how he will avoid the ontological issue, and 
how, in emphasising the moral aspect of the rela- 
tion in question, he will evade difficulties in con- 
nection with theodicy. Another obiter dictum 

(p. 164) concerning the reconcilability of the trithe- 

istic and the modalistic or unitarian interpretations 

of the doctrine of the Trinity arouses a similar curi- 

osity; and if the author’s hope of effecting such a 

reconciliation be based on his objection (p. 226) to 

‘he distinction between adjectival and substantival 

cxistence as a misleading one, it may be 

worth while to point out to him beforehand that 
NO. 2722, VOL. 108] 


the objection which he has urged does not apply 
to the real distinction, without which logic would 
become impossible, but only to a perverse mis- 
representation or obliteration of it. 

But, to speak of the present work itself, the 
lectures deal with such subjects as the Christian 
view of the world, ethical theism, the moral argu- 
ment, and the ideas of personality and creation; 
and their main purpose is to show that, among the 
various forthcoming endeavours of philosophy to 
explain or interpret the world and man, Christian 
theism is not only a.‘‘live option,” but is also in- 
tellectually the most satisfactory—the best induc- 
tive hypothesis. With this main position, and with 
the conclusions of all (save one) of the author’s 
lectures, I am in too close agreement, in the main, 
to be a useful critic; but, inasmuch as expression 
of criticism or of difference of opinion is what a 
writer chiefly hopes for from a reviewer, I may 
the less reluctantly confine myself, in the re- 
mainder of this notice, to the chapter on the moral 
argument for theism. 

This chapter, the most brightly written in the 
bright and lucid volume, is to me unconvincing. 
Fully to explain why would involve a general dis- 
cussion of the whole theory of value; consequently 
I must risk being but imperfectly intelligible to 
my readers until they also have become readers 
of Mr. Matthews’s book in taking for considera- 
tion here a few of his contentions as they stand, 
and in isolation from the general theory which 
they presuppose. 

First, though one may agree with his proof 
that naturalistic ethic is absurd, and that the 
authority of moral judgments cannot be explained 
in terms of their survival-value, or as a matter of 
man’s relation to his physical environment, one 
may dispute that theism is then directly thrust 
upon us as the only alternative. Man’s environ- 
ment includes humanity, and the capacity for 
thought which may be a result of: adaptation to 
environment, once acquired, can thenceforward 
be applied to matters of the non-utilitarian kind. 
Man’s morality, the exposition of which is but 
theoretic judgments on facts pertaining to the 
practical or conative side of human experience, 
thus calls no more for the direct invocation of a 
Deus ex machina, or of a Logos endiathetos, than 
does man’s mathematical science. The same 
applies to man’s moral progress. Pluralism, 
which Mr. Matthews here rules out, as it seems 
to me, for an irrelevant reason, may hardly 
account for such moral harmony as we find, and 
may promise no ultimate achievement of the 
highest good; but that it is irreconcilable with 
such knowledge as we have concerning moral 
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ideals is no more obvious than is its irreconcila- 
bility with the existence of pure mathematics. 
Secondly, one may dispute the limitation, which 
Mr. Matthews would thrust upon us, to a choice 
between mere individual taste-preferences, on 
one hand, and absolute moral standards indepen- 
dent of all human minds, on the other. The ob- 
jectivity of moral judgments, like the objectivity 
of physical objects and their relations, may mean 
simply their “commonness ” or universality, and 
this is not to be assumed identical with their 
existence per se; thé over-individual is not neces- 
sarily the over-social or the absolute, and, there- 
fore, does not directly imply the theistic postu- 
late. To show that morality is independent of the 
lower or the sub-personal preferences of the in- 
dividual is not to show that it is independent of 
the socially developed conative experience of the 
race. Universal experience is but an elaboration 
of the individual experience which it presupposes, 
whether on the ethical or the scientific side. 
Thirdly, it would save confusion if, instead of 
speaking of the “existence” of moral ideals, 
which savours of the ontological fallacy, we spoke 
of their validity. Ideals “exist” only as ideas in 
minds—as Mr. Matthews in one place admits. 
And absolute norms, perfect ideals, like all limit- 
ing-concepts, whether in mathematics or in 
ethics, have, in so far as their existence is con- 


cerned, precisely the same ontological status as . 


relative norms. There seems to be no more need 
to invoke a theistic origin for them than for the 
other kind. 

Fourthly, though the concept of moral pro- 
gress may presuppose a concept of an end, and 
the concept of a moral end or a highest good may 
presuppose the concept of its attainability, it does 
not follow that actual progress may not be effected 
by humanity’s possession of an idea of a rela- 
tively better state, or without any sanguine hope 
that mankind will ever achieve a perfect moral 
condition. Hence the argument that the fact of 
moral progress in the race implies the truth of 
theism (which resembles in form the Kantian 
argument for human immortality), like all direct 
arguments from morality to theism, seems to me 
to involve a fallacy. Theism is rather to be pre- 
sented as the best interpretation of our knowledge 
and experience as a whole, and its strength lies 
in its cumulativeness; but morality alone cannot 
conclusively justify the belief. 

Lastly, the author’s moral argument, as a 
whole, seems to me to be vitiated by his appar- 
ently unconscious use of the ambiguous word 
“rationality ” in three different-senses. The only 
rationality—as predicated of the world—of which 
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we have knowledge, and which can therefore form 
the major premiss in an argument to theism from 
human needs or aspirations, is the partial “in- 
telligibility ” of the world by our analytic under- 
standing. I say “partial,” because wholly amen. 
able to such understanding, and to the deductive. 
ness at which theoretical science aims, the work 
(in spite of Mr.: Matthews’s apparent belief o: 
hope to the contrary) certainly is not. There is th: 


‘essentially alogical element of brute fact, of sen 


sible quality, of physical constants, whic! 
science, while ever disregarding it in her searc! 
for deductiveness and for identity, implicitly re- 
cognises in her empirical procedure. In one or tw. 
passages (e.g. p. 154) Mr. Matthews explicit) 
uses “rational” in this sense of “intelligible.” 
But this sense is quite distinct from, and it by 
no means implies, either the second meaning (tha' 
which is generally before the writer's mind in this 
chapter) of “teleologically ordered,” or the third 
(which is always in the background of his thought, 
and peeps out, e.g. on p. 117), in’ which 
“rational” becomes synonymous with “reason- 
able,” or with “satisfying ” man’s hopes or aspira- 
tions. In consequence of a surreptitious inter- 
change of these diverse meanings of “rationality,” 
Mr. Matthews’s argument may appear plausible ; 
but in strict logic it only establishes the tauto- 
logy that if the world be teleologically ordered, 
theism is true. F. R. TENNANT. 


Domestic Heating and Waste of Coal 
and Health. 

Domestic Fuel Consumption. By A. H. Barker. 
(The Chadwick Library.) Pp. x+159. (Lon- 
don: Constable and Co., Ltd., 1920.) 145. net. 

NE of the most important domestic ques- 
tions which faces the Government is the 

conservation of coal, and at the same time ol 

health, by the cleansing of the skies and cities 

from soot. A _ nation of sun _ worshippers 
would not have fouled its dwellings as the wor- 
shippers of Mammon in our cities have done. The 
waste of coal hitherto has been colossal. Pro!. 
W. A. Bone estimated that no less than 95 per 
cent. of the thermal energy of coal is wasted 
in power production, and Mr. A. H. Barker, in 
his Chadwick lectures on “ Domestic Fuel Con 
sumption,” now published in book form, estimate- 
that of the fuel used for domestic service, of th: 
yearly value of 50,000,000l., at least three-quarter= 
is wasted, partly through ignorance and careless- 

ness, and partly through defects in the design o' 

the plant employed. A person who is wasting 

water and food can see these going to waste, bu’ 
he, or she, cannot see heat running away, and sc 
no effort is made for economy. 
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The economic difficulty of providing efficient 
apparatus in place of the jerry-built stoves, 
ignorantly designed with a view to cheapness of 
primary cost and superficial appearance, impels 
the poor to be chief offenders and sufferers through 
no fault of their own, while the rich man can 
afford to buy, and has space to fix, economical 
fittings. He also, as Mr. Barker says, has the 
intelligence, or can purchase it, to use these pro- 
perly and prevent the even greater waste of fuel 
which results from the careless or ignorant use 
of such fittings. Thus the nation’s wealth of coal, 
which should be conserved or used for export and 
barter, is wasted, and the sky is fouled with 
smoke, cities and persons are made unclean, build- 
ings corroded, decorations, furniture, and clothing 
spoilt, a vast amount of human energy wasted in 
cleaning, painting, etc., the transit of goods and 
people is impeded by fog, with consequent very 
great economic loss, energy wasted in needless 
artificial illumination, vegetation stunted or 
destroyed, and people in cities are thus 
deprived of green food, salads, etc., ‘which 
might be grown in back gardens and _allot- 
ments—foods, by the way, which are the 
great natural store of the essential growth 
and health principles: the vitamins. Owing to 
the smoke pall, people are impelled also by the 
gloom of their surroundings from outdoor exer- 
cise to indoor pursuits, with consequent deteriora- 
tion of health and stamina. A life spent in stag- 
nant air within doors, with its low cooling and 
evaporative power, depresses the body heat pro- 
duction, lessens appetite, makes the breathing 
shallow, enfeebles the circulation, leads to de- 
rangements of the bowels and constipation, to loss 
of muscular tone and vigour, and makes pale, 
weakly, and unhappy citizens. 

The reviewer is writing these sentences in 
November at Montana-sur-Sierre in Switzerland at 
an altitude of 5000 ft. where the sun is shining 
some eight hours a day, although it is freezing in 
the shade, and the air is almost calm and very 
dry. While the surface temperature of his coat is, 
in the sun, 40-50° C., the cooling and evaporative 
power of the air exerted on the skin is high; so, 
too, on the respiratory membrane. On the surface 
of the dry kata-thermometer at body temperature 
the cooling power averages 15-20 millicalories per 
sq. cm. per sec., while the evaporative power, 
measured by the difference between the dry and 
wet kata-thermometer, averages about 20 milli- 
calories per sq. cm. per sec.; the surface tem- 
perature of the cheek exposed to such conditions 
is about 25° C.. To these conditions children with 
tubercular disease of the joints or spine are ex- 
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posed, splinted and nude, on their beds, and, 
bathed by sun and cool, dry air, do wonderfully 
well. Their body heat production is sent up some 
100 per cent. above that of children clothed and 
resting in a chamber. On the other hand the 
cooling power in ordinary rooms and workshops in 
England, called fresh, is 5-6, as measured by the 
dry kata-thermometer, the evaporative power 
10-12, and the cheek temperature about 33° C. 
There is in such rooms, heated by hot water or 
steam coil, no source of radiant energy to warm 
the surface of the clothes as the sun at Montana 
warms these to 40-50° C.; it is the sun which 
makes comfortable the high cooling and stimulat- 
ing power of the Alpine air. 

Children become consumptive and rickety in 
tenement dwellings through the want of vitamins 
and other essential food principles and the con- 
finement which depresses their metabolism. They 
are then sent to be cured at expensive sanatoria 
by open-air treatment and good food. How waste- 
ful it is for a Government to let them become 
diseased, how absurd to educate the still healthy 
young in confined school-rooms, when open-air 
treatment is proved to restore the unhealthy to 
good health. By coal conservation and the use 
of smokeless fuel, gas, etc., not only can the 
skies be cleaned and our proper share of sunshine 
obtained, but green foods can be grown and eaten 


and open-air exercise taken by many. more than, 


at present. Such a reform, together with the 
extension of smokeless factory garden cities, are 


the great aims of preventive medicine; such 
| measures, together with wise control of breeding, 
may prevent, or at any rate delay, the nation be-, 
,coming worn out as past empires, as communi- 


ties of ants in ant-hills, become worn out by over- 


crowding. 
Mr. Barker’s book will be of use to all those 


who wish to choose heating and lighting appli-) 


ances and run these with economy. He points out 
that to use electricity generated from coal for 
heating and cooking is unjustifiable when the 
saving of money and fuel are paramount con- 
siderations, for only some 8 per cent. of the 
thermal energy of the coal is converted into elec- 
tricity at the power stations, and the rest is 
wasted. Electricity generated from water-power 
otherwise running to waste is, on the other hand, 
the most convenient and economical source of 
heat. 

‘‘Hot water can be supplied by burning solid 


fuel in a suitable apparatus very economic- 
ally.’’ ‘‘ One ton of fuel used in an ordinary range 


will supply as much hot water as 20,000 cubic feet. 


of gas in an ordinary gas boiler at about two- 
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thirds of the cost,” and the range is, at the same 
time, available for cooking. ‘‘Gas has its advan- 
tages when small quantities of hot water are 
generated where and when required.” “By far 
the greater part of the waste of fuel used for a 
hot-water supply is due to loss of heat from un- 
coated pipes and tanks. Four-fifths of the fuel 
used may be saved by the use of good non-con- 
ductors.’’ ‘‘ The cost of continuous warming by 
coal as against gas fires is about one-third or 
one-quarter, but gas is far the more convenient 
and economical when a living-room is only occa- 
sionally used and required to be ready for occupa- 
tion in a short time ’’; moreover, the use of gas 
fires or other smokeless fuel conserves coal and 
cleans the skies. In the matter of lighting, Mr. 
Barker points out the economy of using for pas- 
sages or as a night-light a lamp of higher voltage 
than that in the mains. ‘‘ The use of. a 200 volt 
lamp on a 50 volt circuit would give a night-light 
probably at about one-twentieth the cost of a 
paraffin-wax night-light.”’ 

Such quotations suffice to show the practical 
suggestions put in simple and clear language, of 
which the book is full. In dealing with ventila- 
tion and heating in connection with comfort and 
health—that is, with physiological principles—the 
author evokes, as so many do, some mysterious 
influence in addition to the physical qualities of 
the air. Without adducing a particle of evidence, 


he writes of “something probably in the nature. 


of ionisation or deionisation or variation of poten- 
tial.” He considers the view that sensations of 
stuffiness are dependent on temperature and 
humidity (movement must be added) as “totally 
inadequate.” Well, let him compare the physical 
conditions of Montana out of doors with those in 
the room in London best ventilated and warmed 
by his own methods. L. H. 


Metallurgical Principles and Processes. 
(1) The Physical Chemistry of the Metals. By 


Prof. R. Schenck. Translated and annotated 
by R. S. Dean. Pp. viii+239. (New York: 
J. Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd., 1920.) 22s. 6d. net. 

(2) Electric Furnaces in the Iron and Steel In- 
dustry. By W. Rodenhauser, J. Schoenawa, 
and C. H. Vom Baur. Translated from the 

. original by the latter, and now completely re- 


written. Third edition, revised. Pp. xxi+ 460. | 


(New York: J. Wiley and Sons, Inc.; Lon- 
don: Chapman and Hall, Ltd., 1920.) 24s. net. 


(1) ROF. SCHENCK’S course of. lectures, 

delivered to an audience of technical 

men at Aachen, was first published in 1909, and 

at once proved of great service to teachers of 

metallurgy and to students desirous: of acquiring 
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an insight into the scientific principles underlying 
metallurgical processes. At the same time, it 
directed the attention of physical chemists to th 
large mass of intrinsically interesting material for 
the study of chemical reactions and equilibria 
which is available from metallurgical sources. 
The subjects of the lectures were :—The proper- 
ties of metals; metallic solutions and alloys; car. 
bides, oxides, sulphides, and mattes; the pro- 
cesses of oxidation and reduction; blast-furnace 
reactions; and the reactions of sulphides. OO! 
these the subject of the constitution and structure 
of alloys has been treated by many writers, and 
text-books of metallography are numerous, but 
the kindred studies of mattes and slags, and o! 
roasting and smelting reactions, have received far 
less attention. There is, therefore, room for such 
a work, and a translation is to be welcomed. 

In view of the time that has elapsed since the 
delivery of the original lectures, however, it would 
have been advisable to subject the text to 
thorough revision, as many advances have been 
made ,in the meantime. A few later data have 
been incorporated, but the alterations are trivial. 
The most interesting sections are those concerned 
with mattes and similar mixtures and with the 
blast-furnace reactions. These sections will re- 
pay study by physical chemists as well as by 
metallurgists on account of the interest presented 
by the equilibria involved. It is difficult to obtain 
absolutely satisfactory data, as the reactions are 
often slow, especially when solid phases are con- 
cerned, and some of the investigations in this field 
have had to be repeated with additiorial precau- 
tions. The value of the work to the metallurgist 
would have been increased by the inclusion of a 
section dealing with silicates, on account of the 
importance of the slag in most smelting processes. 
The presence of a liquid mixture of silicates, in 
which metallic oxides can dissolve, is an essential 
condition of many operations, both in the ferrous 
and the non-ferrous industries, and the changes 
of the slag in an open-hearth steel furnace during 
the working of the charge, or the relations 
between the compositions of the slag and the 
matte in copper smelting, for instance, furnish 
examples of equilibria which are as interesting 
theoretically as they are important in practice. 

The translation is unfortunately marred by many 
inaccuracies. Apart from the very numerous and 
irritating misspellings of proper names the sense 
of the original is often missed, especially in the 
section dealing with the electron theory of metals. 
A revision of this section has been designedly 
excluded on. the ground that the subject deserves 
a separate treatise, but.it would have been well to 
omit.the subject altogether or to revise it in the 
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light of later work, Students who wish to learn 
something of the nature of metallography without 
studying one of the larger works will find a simple 
account of the subject in the second and third 
chapters, illustrated by. excellent photomicro- 
graphs from standard works, but references to 
original sources .are throughout irregular and 
imperfect. 

(2) The well-known treatise on electric steel 
‘urnaces by Rodenhauser and Schoenawa has now 
reached a third edition and has been completely 
revised by the authors and_ the translator. 
Uuring the stress. of the war period there was a 
remarkable increase in the number of electric fur- 
naces employed in the steel industry, but the 
results obtained have been varied. Opinions 
strongly in favour of—and others as strongly un- 
favourable towards—the ‘electric furnace are held 
by different technical experts.: The reason for this 
diversity appears to be that in many cases the 
furnace has been improperly handled. A steel 
smelter who is ignorant of electrical engineering, 
or an electrical engineer who has little or no 
acquaintance with the metallurgy of steel, is un- 
likely to obtain success with this method of manu- 
facture. Where the right combination of engin- 
eering with metallurgical knowledge and experi- 
ence is found, the electric furnace gives most 
favourable results. The perfect control over the 
melting conditions which it allows is greatly in 
its favour, especially when steels containing costly 
alloy metals are concerned, ‘and its position in the 
steel industry is. assured: This is true even of 
countries where fuel is abundant, but the advan- 
tages are still greater in those countries where 
water power is available and fuel. scarce. This 
gives importance to the electric blast-furnace, an 
appliance. which can’ scarcely compete with the 
highly efficient blast-furnace on its own ground, 
but which may prove the salvation of iron-ore 
producing countries which have no coal. 

The present work is written mainly from the 
electrical point of view, and is.very full in its 
treatment of the electrical conditions of construc- 
tion and working. The metallurgical working is 
comparatively lightly touched on; in fact, the 
chemistry of electric steel making still awaits text- 
book treatment. As might be expected from the 
associations of the authors, the induction furnace 
is given greater prominence than is usual in other 
works on- the subject, and the discussion of this 
type is very full. The Réchling-Rodenhauser 
furnace is now in use ‘in 20-ton sizes, a remark- 
ably large capacity for this class, while it is main- 
tained that induction furnaces may be used suc- 
cessfully for the refining of ‘steel, although the 
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question of the relatively cold slag js not fully 
dealt with. The work refers mainly to German 
and American practice, and the types of furnace 
most largely employed in this country are rather 
briefly discussed. The consideration of the elec- 
trical conditions and of the thermal balance is very 
thorough, and many records of actual runs are 
included. English readers will also be glad to 
have the detailed account of iron-ore smelting in 
Sweden and elsewhere, illustrated by clear dia- 
grams and numerical records. An _ interesting 
account of experiments on the reduction of ore 
(a fine magnetite high in sulphur) by means of 
sulphurous coke breeze in the Réchling-Roden- 
hauser furnace is given, liquid metal from a basic 
Bessemer converter being used to start the charge. 
A good-efficiency was obtained and about half the 
sulphur was eliminated without the use of lime. 
Minor criticisms are, of course, possible, but 
metallurgists who are considering the advantages 
of this method of manufacture will find the book 
indispensable. C. H. Descu. 


Our Bookshelf. 


The Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland. Compiled 
from official sources. Thirty-eighth annual issue. 
Pp. viii+ 366: (London: C. Griffin and Co., 
Ltd., 1921.) 15s. net. 


WE are glad to extend a welcome to the new issue of 
this invaluable year-book. ‘The system adopted in 
previous issues of classifying the societies according 
to the subjects with which they are concerned is 
adhered to, and a few pages are devoted to miscel- 
laneous societies particulars of which were received 
too late for classification. 

We notice that, of the twenty-six Research Associa- 
tions. referred to in NaTurRE of December 15,:p. 489, 
which have been approved by the Department of 
Scientific and Industrial Research, one only—and 
that, one of those more recently constituted—namely, 
the British Cast Iron Research Association, appears 
to have been included. We have also been unable 
to find any mention of the Association of Economic 
Biologists. In spite of these omissions the year- 
book is an indispensable adjunct to every library, 
society, and similar institution the members of 
which require accurate official particulars of the 
learned societies of the British Isles. The pub- 
lishers perform a national service by providing this 
annual conspectus of scientific organisations and 
their work. 


Le Mouvement Biologique en Europe. By Georges 


Bohn. Pp. 144. (Paris: Armand Colin, 1921.) 
4 francs. 


Durinc the summer and autumn of 1913 the 
author of this pamphlet visited the most active 
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centres of biological research in Austria-Hungary, 
Russia, and Germany ; he now sets forth, not only 
an epitome of the work that was then in progress 
at the several laboratories, but also his meditations 
on the effects produced by political circumstances 
upon the scientific spirit and scientific output of the 
respective nations. The general tenor of his views, 
which are deserving of most careful attention, may 
be gathered from the following quotations: “‘ Les 
Allemands avaient voulu organiser une université 
grandiose 4 Strasbourg, mais, malgré des installa- 
tions somptueuses et des crédits considérables, la 
vie scientifique était loin d’y avoir les mémes mani- 
festations brillantes qu’&A Cracovie, ot la domina- 
tion autrichienne était moins pesante et ot 1’4me 
nationale pouvait encore s’extérioriser.” ‘“‘Les 
régimes politiques basés sur la liberté se sont tou- 
jours montrés favorables au développement des 
sciences et des arts. Sila discipline renforce l’esprit 
de logique, elle tue au contraire l’esprit d’inven- 
tion.” The book should be studied and digested 
by politicians as well as by men of science, and 
especially by those who are concerned with the 
organisation of education. 


Practical Geometry for Builders and Architects. 
By J. E. Paynter. (The Directly-useful Tech- 
nical Series.) Pp. xii+ 409. (London: Chapman 
‘and Hall, Ltd., 1921.) 15s. net. 


In compiling this book it has been assumed that 
the student is a practical man with some know- 
ledge of the principles of geometry; hence 
a good deal of the more elementary work 
has been omitted. Among other subjects 
treated in the early part of the volume there are 
many references to surveying and surveying prob- 
lems. It is almost a cause for regret that much 
of this matter was not also omitted, for many of 
the methods described would never be employed by 
any competent surveyor, and some could not pos- 
sibly be carried out except on a sheet of drawing- 
paper. The author, on the other hand, is quite 
at home in describing the applications of geometry 
to problems in building construction, such as the 
timber of roofs, mouldings, etc., and this section 
of the subject, which, indeed, occupies the greater 
part of the volume, is excellent, and is treated in 
a clear, straightforward manner, which cannot fail 
to make the principles clear to the student. 


The Electro-Deposition of Copper and its Indus- 
trial Applications. By C. W. Denny. (Pit- 
man’s Technical Primers.) Pp. xii+ 108. 
(London: Sir Isaac Pitman and Sons, Ltd., 
1921.) 2s. 6d. net. 


In this little manual an outline is given of modern 
practice in the electro-deposition of copper in its 
industrial applications. These include, besides the 
older process of electrotyping, manufacture of 
copper tubes, etc., a new method of making 
what is called reinforced copper, in which is em- 
bedded. a grid or perforated plate of steel, com- 
plete automobile radiators, driving bands for pro- 
jectiles, matrices for gramophone records, and 
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several other interesting processes of recent 
development. Considering the limitations of 
space, a remarkable amount of practical detail is 
included. 


Tidal Power. By A. M. A. Struben. (Pitman’s 
Technical Primers.) Pp. xii+115. (London: 
Sir Isaac Pitman and Sons, Ltd., 1921.) 
2s. 6d. net. 


THE idea of the development of power by utilising 
the tides is not new, but interest in the subject has 
been stimulated recently by the enunciation of the 
Severn scheme. The non-technical reader will 
find a number of modern proposals discussed in 
this book, together with estimates of costs, work- 
ing expenses, and the probable power which may 
be obtained. Owing to the lack of practical ex- 
perience on the large scale, a good deal of the 
matter presented is speculative; indeed, as the 
author himself states, there is ample scope for the 
display of originality, as this field is practically 
untrodden. He is right in advocating research, 
and we trust that there will be adequate research 
work done prior to the undertaking of any gigantic 
schemes. 


Mining Physics and Chemistry. By J. W. 
Whitaker. With an introduction by Prof. 
W. H. McMillan. Pp. xii+268. (London: 
Edward Arnold and Co., 1921.) gs. net. 


Mr. WuiITaKEr’s book is an introductory account 
of the physics and chemistry affecting mining 
students. The standard is not high, but so far as 
it goes the account is clear and accurate. Special 
attention is directed to such matters as flame and 
oxidation, mine gases (including carbon monoxide 
and its physiological effects), surface and mine 
waters, coal, and explosives. Methods of 
analysis are also given. The title of Fig. 25 is 
incorrect. 


Organic Analysis, Qualitative and Quantitative. 
By E. De Barry Barnett and P. C. L. Thorne. 

’ Pp. xi+168. (London: University of London 
Press, Ltd., 1921.) 7s. 6d. 


THE methods used in the detection of common 
organic substances, and some typical quantitative 
estimations, are described. Methods of determin- 
ing molecular weights, and polarimetry, which are 
adequately dealt with in books on_ practical 
physical chemistry, might have been omitted. The 
authors have produced a very useful compendium 
for students of chemistry. 


Calculations in Organic Chemistry. By Prof. 
V. K. Bhagwat. Pp. xi+138. (Bombay: S. 
Govind and Co., 1921.) 


Tue calculations and examples collected by Prof. 
Bhagwat should be very useful to teachers and 
students, as they are of the type which regularly 
appear in degree examination papers. The pub- 
lishers have scarcely done full justice to the author 
in the get-up of the book. An English edition 
would probably be found useful. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Naiure. No notice is 
taken of anonymous communications.] 


The Accessory Nature of many Structures and Habits 
Associated with Courtship. 


A stupy of mating-habits in birds and other animals 
has led me to conclusions which perhaps have a 
general interest as bearing upon the whole theory of 
sexual selection. 

As is well known, the difficulty of understanding 
how sexual selection could operate in monogamous 
animals has, together with other objections, led many 
naturalists to reject it wholly or almost wholly as a 
factor in evolution. However, whether we reject it 
or not, there remains a large body of observed facts 
which is in need of some evolutionary explanation. 
The facts are (1) that elaborate displays and other 
ceremonies occur in many animals in connection with 
mating, and (2) that brilliant colours and special struc- 
tures are generally developed in these animals, and 
are employed chiefly or solely in these displays and 
ceremonies. 

Our first and immediate conclusion is that, in view 
of their elaborate nature and widespread distribution, 
it is impossible to maintain that all these ceremonies 
and associated structures are biologically meaning- 
less. Further, in many species the employment of 
such special structures is invariably associated with 
sexual ceremonies; for example, the'ruff and ear- 
tufts in both sexes of Podiceps cristatus, the crested 
grebe, the elongated scapulars of egrets, or the “tail ”’ 
of the male peacock. In these cases of invariable 
association, then, we can be sure, so far as observa- 
tion alone permits certainty, that, both structures and 
ceremonies have a biological significance in connection 
with mating. We can, with an almost equal approach 
to certainty, assign biological significance to such 
bright colours as are placed so as to be especially 
conspicuous during sexual ceremonies, e.g. the wing 
colours and markings of the blackcock and crested 
grebe, the brightly coloured markings on male spiders, 
the brilliance of the heads and necks of male birds 
of paradise, etc. The problem is then to discover 
what the biological significance behind these colours, 
structures, and ceremonies may be. 

That in a large number of instances they cannot 
have arisen through any process of sexual selection 
is shown by the fact that in many monogamous birds 
there exist mating ceremonies, often elaborate, which 
occur only after pairing-up has taken place for the 
season. Examples of these are to be seen in the 
Sylviide (see E. Howard, ‘‘The British Warblers,” 
1907-14), the crested grebe (Huxley, Proc. Zool. Soc., 
1914), apparently the Fringillida (E. Howard, ‘ Terri- 
tory in Bird Life,’’ 1920), and in divers and egrets 
(unpublished observations of my own). It is obvious 
that sexual selection, i.e. selection by a female as 
between several potential mates, cannot operate here, 
since there is only one male and one female involved. 

Further light is thrown on the question by the 
observation quoted in  Pycraft’s ‘‘Courtship of 
Animals ” (Hutchinson, London, 1913) that male newts 
deposit their spermatophore before beginning their 
“courtship ’’ antics. As a result of the performance, 
apparently, the female picks up the spermatophore 
with the lips of her cloaca. It is obvious here that 


the special ceremony and coloration of the male can 
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be thought of only as an excitant to induce the female 
to perform her part in effecting the union of the 
gametes; if several males were to deposit their 
spermatophores before a single female, and then all 
perform their mating antics, there could be no possible 
agency through which a male with a particularly 
effective display could succeed in making the female 
pick up his particular spermatophore rather than 
another, 

This conclusion is fully borne out by the experi- 
mental results of Sturtevant upon the dipteran Droso- 
phila (quoted by Morgan, Carnegie Institution Pub- 
lication No. 285, 1919, p. 61). The male of Droso- 
phila has a mating ceremony in which he vibrates his 
wings in front of the female. Sturtevant showed that 
single males whose wings were cut off would succeed 
in mating when isolated with single females, but only 
after an average time considerably longer than that 
required by normal males. But when a normal male 
and one deprived of wings were imprisoned together 
in company with a single female, the wingless male 
succeeded in mating almost as often as his normal 
competitor. The so-called ‘‘courtship,’’ therefore, is 
again a stimulant; once the female has been stimu- 
lated by the display she is equally ready to mate with 
any male, whether normal or so mutilated as to be 
unable to perform the ‘“‘courtship’’ action. As 
Morgan says (loc. cit., p. 61), ‘‘ This critical test puts 
the problem in a different relation from that which 
Darwin’s theory of female choice was meant to throw 
light on.”’ 

It appears, therefore, that in these examples— 
newts, Drosophila, and the post-mating ceremonies of 
monogamous birds—sexual selection cannot be opera- 
tive. The effect of the ceremonies in these and many 
other species is not the selection of one rather than 
another out of several possible mates, but simply a 
facilitation of the union of the gametes. 

Now copulatory organs have exactly this same 
function. When internal fertilisation is employed, 
copulatory organs are in the majority of cases de- 
veloped. They are an adaptation to a particular 
method of fertilisation. In precisely similar fashion 
I would say that when organisms possess a certain 
grade of mental (nervous) development one of two 
further adaptations is required to facilitate the union 
of the gametes. Either, as in mammals, a hormone 
is periodically produced which causes the female at 
certain times to be ready to take any male, while at 
others she refuses all males; in this case displays and 
ceremonies will be useless, and fighting between males 
will be the rule. Or else the stimulus to make the 
female ready to take the male must come from with- 
out; it must, therefore, affect the nervous system 
through the sense-organs, and will generally take the 
form of a display by the male. 

If the female were at all times ready to take the 
male, excessive coition would occur, which would be 
deleterious; thus it is desirable that some stimulus, 


_whether endocrine or sensory, internal or external, 


should be necessary in order that coition may take 
place. 

I have so far purposely simplified the problem by 
dealing only with those species in which it is the 
female who needs stimulation, the male who is always 
or usually ready for coition and performs the special 
ceremony. The reasoning, however, will equally 
apply to cases of “reversed sexual selection,”’ such 
as the Phalarope, where the female is more brightly 
coloured and the male requires stimulation, or to the 
numerous cases of ‘mutual courtship,’ such as is 
found in grebes, divers, egrets, herons, the kagu, the 
fulmar, etc., in which both sexes are brightly coloured, 
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both play similar réles in the ceremonies, and ap- 
parently both equally need excitation for coition to 
take place. Here mutual, instead of one-sided, 
excitation occurs. 

It will be evident that wherever mating displays and 
ceremonies, and the colours and structures associated 
with them, have this purely stimulative function they 
cannot be supposed to stand in any relation to sexual 
selection, but resemble copulatory organs in being 
solely subservient to efficiency in securing union of the 
gametes. Copulatory organs will arise only when 
a certain level of general physical complexity is 
reached; stimulative displays, colours, and structures 
only at a certain level of sensory and nervous (mental) 
complexity. 

The problem of their genesis is therefore no more 
difficult than that of copulatory organs, or, indeed, of 
any other adaptive structures—which is not to say 
that it is easy, but that at least it does not demand 
special evolutionary agencies. 

When polygamy obtains, true sexual selection may, 
of course, occur, and from observations such as those 
of Selous on the ruff and _ blackcock (Selous, 
Zoologist, 1906 and 1909-10), does definitely seem to 
be operative. 

To denote characters which are secondarily con- 
cerned with bringing about mating or copulation we 
may use the term “ epigamic,”’ first coined by Poulton. 
It is necessary to have such a term, since ‘“ secondary 
sexual ’’ cannot be applied to epigamic characters 
occurring in both sexes, and can be applied to non- 
epigamic characters such as mammez. Characters 
effective in the act of copulation itself (copulatory 
organs) come under the head of “accessory sexual 
characters.”” Epigamic characters are then either 
““accessory,’’ when they stimulate to coition, or 
“sexually selected,’’ when they stimulate to the selec- 
tion of mates. In certain cases they may be both. 
There is, however, good reason for believing that the 
great bulk of sexual displays, with their associated 
cofours and structures, are accessory epigamic char- 
acters, and that the problem of their evolutionary 
origin is therefore simplified. . 

Juuian S. Huxtey. 

New College, Oxford, December 7. 


Terrestrial Magnetic Disturbances and Sun-spots. 

REFERRING to Father Cortie’s letter on this subject 
(Nature, October 27, p. 272), the sequence of mag- 
netic disturbances following at 27-day intervals the 
storms of May 12-21, 1921, was recorded also at 
Kodaikanal, but those storms recorded in England as 
“very great ’’ on September 2 and 28-29 were classed 
here as ‘“‘moderate ’’ only. There were also recorded 
here “ great ’’ storms on March 21-22 and April 18-19, 
which appear to belong to the same sequence, the 
whole interval from March 22 to September 29 giving 
a mean period of 27-29 days. Assuming this to be 
the synodical period of the sun, the equivalent sidereal 
period is 25-42 days, closely agreeing with Carring- 
ton’s mean value of the rotation for spots. 

Our spectroheliogram records show that the spot 
disturbance originated on the invisible hemisphere of 
the sun shortly before May 8, when it first appeared 
on the east limb as a condensed mass of bright 
calcium flocculi. As is usually the case, the area of 
disturbance became extended; in July the flocculi 
were more or less scattered, and the last visible 
remnants of these are seen in the photographs of 
August 1-8. 

- The magnetic disturbances seem therefore to have 
both preceded and followed the spot disturbance as 
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recorded in calcium light, the flocculi lasting through 
three synodic rotations and the magnetic effects 
through seven. 

Except during May, there were no striking 
manifestations of prominence activity recorded here 
near this group of spots. On May 9 we photographed 
on the east limb a group of circular interlacing arches 
such as are occasionally seen over newly formed 
spots, and during the passage of the group across the 
visible hemisphere there were very brilliant: metallic 
reversals and other manifestations of eruptive activity, 
besides innumerable absorption markings in Ha light 
intertwined throughout the group. All this activity 
appears to have subsided during the following month. 

Another more striking instance of the persistence of 
magnetic effects long after every trace of'solar dis- 
turbance has disappeared occurred in the year 1920. 
The “very great ’’ storm of March 22, 1920, was asso- 
ciated with a very large spot group passing the central 
meridian on that date. This group and its associated 
flocculi were observed during five synodic rotations 
from January 1 to April 18, and each méridian pas- 
sage was accompanied by a magnetic storm of 
‘“‘great,’? “‘very great,’? or ‘moderate ’’ intensity. 
The spot disturbance and its surrounding flocculi com- 
pletely subsided during May, yet the magnetic disturb- 
ances continued to recur at 27-day intervals for seven 
more periods; the last disturbance to be identified in 
this sequence was recorded on November 21 as a 
“‘moderate ” storm. The interval January 1 to 
November 21, 1920, is 325 days, or twelve periods of 
27:08 days. Allowing for the earth’s orbital move- 
ment during this interval the equivalent solar period 
is 25-22 days, or Carrington’s rotation period for spots 
in latitude 10°. The slight difference of period com- 
pared with that obtained from the 1921 series does 
not make the evidence for these sequences less con- 
vincing ; in his discussion ot a very large number of 
such sequences Maunder has shown that the sidereal 
period derived from them may vary from 25 days to 
26-5 days (Monthly Notices, R.A.S., vol. 65, p. 553): 

J. EvERSHED. 

Kodaikanal, November 28. 


Microscope Illumination and Fatigue. 

Tue further letter from Mr. H. J. Denham in 
Nature of December 15, p. 496, does not in any way 
alter my opinion that the method of varying the 
intensity of illumination in the microscope described 
by him is not ‘the best or the most.‘convenient at 
present available. The use of a monochromatic light- 
filter does not affect the question, as such an acces- 
sory is used or not as may appear desirable in any 
given circumstances. At this institute several sources 
of light are installed, the one that is regarded as the 
most useful in high-power work being the mercury 
vapour lamp. . It. is obvious, therefore, that if light- 
absorbing. screens of known opacity are available, 
nothing further is needed whether the light is mono- 
chromatic or otherwise. As I have already stated, 
such screens as we use here alter the intensity, and 
not the character, of any visible light which they 
transmit. If Mr. Denham regards the change of 
quality of his light as an advantage, I do not think 
that many microscopists will agree with him or adopt 
his methods while more efficient ones are at hand. 

As to my experience of the value of variable illu- 
mination, it is, in my opinion, an essential feature of 
any good microscopic outfit. In use it is second only 
in importance to the proper adjustment. of the light 
and sub-stage condenser. Apart from its advantage 
to the observer in reducing fatigue, it is often sible 
to use a larger cone of illumination by reducing the 
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light intensity. Many workers resort to the sub-stage 
iris diaphragm for this purpose, with the result that 
definition and resolution suffer. Where colourless or 
lightly stained preparations are under examination 
the advantage of light regulation is considerable, 
while for dark-ground illumination it is absolutely 
essential for accurate observation. It is possible that 
there would be a limited demand for objectives, cor- 
rected for some small region of the visible spectrum, 
but whether the advantages to be derived are sufficient 
to induce any manufacturer in this country to take the 
matter up I do not know. J. E. Barnarp. 
National Institute for Medical Research, 
Hampstead, London, N.W.3, December 20. 


Prismatic Structure in Optical Glass. 


THE specimens of columnar structure illustrated in 
the accompanying reproductions of photographs 
(Figs. 1 and 2) were obtained during the manufacture 
of optical crown glass. 

The dimensions of the pot were 24-in. diameter 
and 24-in. height. After the final stirring, during 
which the temperature fell to about r1o00° C., the 


pot of glass was withdrawn from the furnace and 
quenched overall externally with cold water. The 
pot was then regularly cooled during about eighty 
hours. Fracturing occurred radially from the 
centre to the sides and base of the pot. Without 
further consideration it might be assumed that the 
columnar fracture commenced at the pot surface, 
which had been severely chilled, and spread radially 


towards a central nodule the diameter of which was 
about 6 in., but such a conclusion is scarcely justified. 

It is the central nodule that is of most interest, as 
it gives a clue to the history of the specimen. The 
prisms of glass (Fig. 1), . which are about 
6 in. long, ended abruptly at the nodule surface, 
which was uniform. To break the nodule was 
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difficult ; it behaved like toughened glass. There can 
be little doubt that its surface-layers were held in 
compression by the tension of the interior, and, there- 
fore, any surface cracks were held closed, thus pre- 
venting fracture. As the prismatic structure ended 
abruptly at the surface, there being no sign of its 
continuation within the nodule, it is evident that the 
surface of the nodule constituting the terminal joints 
of the prisms was not of later date than the surfaces 
of the prisms. 

At the moment of separation of the nodule its 
material would tend to move towards its centre. Its 
surface would move to a place of smaller area, and, 
being thereby compressed, the formation of normal 
fractures would be prevented. But the material 
external to the nodule would withdraw towards the 
outside. The surface adjacent to the nodule would 
move to a position of greater area and would crack 
polygonally. These cracks would instantly spread 
outwards. That the action started from the centre 
and not the outside is indicated by the close adhesion 
of the prisms at their base, as compared with their 
inner ends. Indeed, it is difficult to trace any passage 
of the cracks as far as the pot surface. 

This sequence of events may throw some light upon 
the time-relationship of joints and prism surfaces in 
natural columnar basalt dykes. 

To explain the specimen which is reproduced in 
Fig. 2, about one-sixth full size, is not so easy. In 
this case the diameter and height of the fireclay pot 
were each 12 in. It contained a small experimental 
melt of optical crown glass. At a temperature of 
about 1300° C. the whole pot of glass was plunged 
into cold water for about five minutes. It was then 
cooled regularly during twelve hours. In the glass 
itself there was no sign of prismatic structure, which 
was confined to the fireclay base of the pot as illus- 
trated. Most probably the whole action took place 
during the drastic cooling of the fireclay, the bottom 
thickness of which was only about 1 in. 

The glass itself within a short distance of the 
surface must have been still quite plastic after five 
minutes’ quenching. Any trace of structure that 
might exist in the intermediate chilled layer would 
be lost in the inevitable shattering of this layer that 
usually occurs. James WeE1R FRENCH. 

Anniesland, Glasgow. 


The Calendar of Scientific Pioneers. 


Wirn this issue of Nature the series of short bio- 
graphical notes on the leading men of science of the 
past, which it has been my privilege to contribute 
week by week, comes to an end. It has, however, 
been considered that it may be of interest to supple- 
ment these notes bys another series referring to the 
great pioneers of industry, and the Editor has again 
entrusted the preparation of this new Calendar to me. 

In bringing the Calendar of Scientific Pioneers to 
a close, I should like to express my thanks to Prof. 
J. Arthur Thomson, Prof. G. B. Matthews, and 
others who kindly scrutinised the list of names to be 
included, and to various correspondents who have 
supplied me with information. My thanks are 
especially due to Mr. E.. T. Warner, of the Royal 
Naval College, Dartmouth, who has carefully checked 
all the notes and has assisted me in other ways. 

Great care has been taken to give the correct dates, 
and where authorities differ, as they often do, in- 
quiries have been made in order to try to trace the 
source of error. In the case of Joseph Black, for 
instance, who died on December 6, 1799, but whose 
death is often stated to have taken place on Novem- 
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ber 10 or November 26, the error ——_ to have 
been due to his contemporaries, John Robison, Adam 
Ferguson, and Thomas Thomson. So far as I am 
aware at present, the only corrections necessary in 
the Calendar refer to Hooke, who died March 3, 
1703, according to our present reckoning, and not in 
1702, and to’ Spallanzani, February 12, 1799, who 
held a chair at Pavia, and not ~—. . 

Devonport. DGAR C. SMITH. 


The Electric Telegraph. 

In the issue of Nature of November 17, p. 381, it 
is stated that “in 1861 telegraphy, the only practical 
application of electricity, was in private hands. The 
earliest telegraph was erected on the London and 
North-Western Railway between Euston and Chalk 
Farm so far back as 1837 by Cooke and Wheat- 
stone... .” 

It is strange that no mention is made of the com- 
' pletely equipped reciprocal working electrical telegraph 
eight miles long (both above and below ground) erected 
by Francis Ronalds in his garden at Hammersmith 
in 1816, and fully described by him in a most in- 
teresting book published in 1823 (‘‘ Description of an 
Electrical Telegraph and of some other Electrical 
Apparatus,’’ R. Hunter, 72 St. Paul’s Churchyard). 

I thought the story of his treatment by the 
Admiralty in 1816, when he asked for inspection of 
his telegraph with a view to its substitution in place 
of the semaphores then (and for years afterwards) in 
use between London and Portsmouth, was well known. 
He was informed that “telegraphs of any kind are 
now wholly unnecessary, and none but that in use 
will be adopted.’’ 

Although Ronalds operated his telegraph by a small 
frictional hand machine at each end, there can be 
no doubt—I know he had none—that even with that 
light charge the eight miles could have been greatly 
extended, and by larger charges, and, if necessary, 
repeating stations, it could easily have done what he 
claimed for it, and he is well known to have been a 
most cautious, prudent, and accomplished electrician. 
Had the Admiralty listened to him a solid base would 
have been laid for the adoption of all the later im- 
provements which have been made, and electric tele- 
graphy would have been in use many years sooner. 

The whole of Ronalds’s long life showed that his 
ambition was entirely scientific and not commercial; 
he took out no patent for his telegraph, but turned. 
disappointed, from telegraphy and devoted himself 
again to other scientific pursuits, in which he attained 
much success, as is well known to scientific men not 
in England alone. He was elected a fellow of the 
Royal Society in 1844, and was knighted in 1870, 
three years before his death, for his “early and re- 
markable labours telegraphic investigations.’ 

Both Cooke and Wheatstone knew of his telegraph, 
and referred to it in their quarrels. 

Ronalds did not claim to be the inventor of the 
electric telegraph, the possibility of which had been 
a matter of discussion for some time by men of 
science, but rightly claimed to have been the first man 
to erect and equip an effective working telegraph 
eight miles long, and capable of indefinite extension. 
His book shows that he clearly foresaw the future of 
electric telegraphy. 


J.C. Carter, - 
A Trustee of the Ronalds Library. 
65 Sussex Gardens, W.2. 


Tue reference in our Note was to the first com- 
mercial telegraph. The history of the invention of the 


| attached to inventions on the lines on which it 


developed. A model of the pith-ball telegraph of 
Francis Ronalds is in’ the collection of telegraphic 
apparatus in the Science Museum, South Kensington. 
It is interesting to remember that perhaps the first 
practical suggestion of an electrostatic telegraph was 
given in an anonymous letter to the Scots Magazine 
(vol. 16, p. 73, 1753). It was suggested that as many 
insulated wires should be used as there are letters in 
the alphabet. There is good reason for thinking that 
the letter was written by Charles Morrison, a surgeon 
and a native of Greenock. . 
THe WRITER OF THE NoTE. 


The Hydrogen-ion Concentration of the Soil in Relation 
to Animal Distribution. 

Tue striking relationship between the hydrogen-ion 
concentration of the soil and plant distribution is 
apparently not without its parallel in animal distribu- 
tion. A number of facts concerning the relationship 
of certain forms of animal life to plant-hosts have been 
brought together by Fr. Dahl (‘Grundlagen einer 
dkologischen Tiergeographie,’’ Jena, 1921). He states 
that a great many animals are exclusively, or almost 
exclusively, found on certain plants. The association 
of the silkworm with the mulberry tree is known to 
all, and it is only with difficulty that it can be brought 
to feed on any other leaf than that of the mulberry. 

Since this is so, it follows that animals which in- 
habit or feed on plants found in regions of alkaline 
soil must be absent, or almost absent, from those in 
which the soil is acid. Conversely, the parasites of 
acid-soil flora must be absent from those farge tracts 
where chalk, limestone, or calcareous silt are found. 

The distribution of worms with regard to the re- 
action of the soil offers an interesting field of study. 
The same holds true for the distribution of fresh-water 
plankton. Soft water, such as that of Dartmoor, is 
slightly acid, pH6-4-6:8, owing to excess of carbon 


dioxide in solution, whereas’running water, in regions 


containing appreciable amounts of calcium carbonate 
in the soil, is close to the bicarbonate equilibrium 
point, pH8-3-8-4. These differences appear to have 
considerable biological significance, as is easily appre- 
ciated when one recalls that it has been shown by 
Prof. B. Moore that the relationship of an amphoteric 
colloid to its ions depends upon the ratio of the 
hvdrogen and hydroxyl ions, namely, upon the square 
of the hydrogen-ion concentration. 

It mav be added that in regard to the influence of 
the hydrogen-ion concentration upon plant distribution 
the additional factors emphasised by Mr. N. M. 
Comber (Nature, September 20, p. 146), and Mr. 
E. A. Fisher (November 3, p. 306), in criticism of the 
present writer’s letter on the subject (September 15, 
p. 80), are of undoubted importance and have been 
discussed elsewhere. They were omitted from the 
short letter in NaTuRE to make the main idea clearer. 

W. R. G. ATKINs. 

Marine Biological Laboratory, Plymouth, 

December 13. 


Relativity and Materialism. 

Dr. N. R. Campsett in his interesting letter in 
Nature of November 24 says that the belief that 
matter is real’is quite unaffected by the principle of 
relativity, if the word “real ’? is used in the common- 
sense way, which is the only way in which the notion 
of reality is ever used in physics. He also says that 
the principle of relativity may lead us to assert that 
some things are real which we should otherwise have 
asserted to be not real. With these assertions I am 


telegraph is well known, but importance must be | in cordial agreement. 
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I dissent completely, however, from his statements 
that ‘the criterion of this common-sense reality is 
universality of experience,’’ and that ‘‘the mongoose 
was unreal because if the box were opened nobody 
would experience it.”” There is no such thing as a 
universal experience, and nobody would experience the 
mongoose, whether it was real or not. The only 
things we experience are sensations and certain 
processes, such as judgments and emotions, which we 
call mental. Each sensation or each judgment is 
absolutely private to one individual. Other people’s 
sensations and judgments can be described to him, 
but he can appreciate them only through other sensa- 
tions of hearing and seeing, and these are just as 
private as the first kind. Any satisfactory account of 
scientific method must therefore rest at bottom on the 
private sensation and the individual judgment. Other 
people provide me with additional data, but I make 
my decisions about them myself. 

The common-sense criterion of reality, I contend, 
is that a large number of the sensations of the 
observer can be described in terms of a small number 
of assumed properties ot the object by means of 
logically or mathematically simple laws. It is an 
experimental fact that this is possible with respect to 
many objects. In fact, the scientific notion of reality 
is securely based on experience, and cannot be altered 
by any argument or theory. Some realist philosophers 
wguld probably say that this criterion gives grounds 
for believing that something is ‘‘real’’ in a different 
sense from this; but, like Dr. Campbell, I find myself 
quite unable to understand what philosophers do mean 
by ‘‘real.’? To me the above criterion is the defini- 
tion of reality. The fly on this sheet of paper (at 
the moment) is unreal because there are no sensations 
that can be concisely described in terms of it. 

I question Mr. Hugh Elliot’s assertion that 
‘‘materialism happens to be true.’’ I do not deny it, 
but I deny absolutely that Mr. Elliot knows it. Mental 
operations may be a function of material ones, but to 
find this out it would be necessary to show how all 
mental phenomena can be inferred from physical and 
chemical hypotheses, and this will never be known 
until psychology is a complete science. Materialism 
will be established, if at all, only at the very end of 
science. At present it is pure metaphysics. 

HAROLD JEFFREYS. 

St. John’s College, Cambridge. 


In his article in NaturRE of October 20, p. 247, Prof. 
Wildon Carr has maintained that the relativity theory 
has made the reality of matter untenable. Later 
writers have denied this. May I state the relation 
of their views? 

Einstein refers the universe to a system of axes 
fixed to an observer. The observer is a mind, and 
hence Prof. Carr regards the material axes as also of 
the nature of mind. The opponents of this view, 
accepting the axes as material, regard mind as derived 
from matter. The four axes of Einstein have no 
physical counterpart in matter. But the relativists 
have not envisaged any reality for the axes other than 
a material reality. Therein, it seems to me, lies the 
weakness of the relativist position. 

The four-dimensional universe of Einstein is a 
hybrid made of mind (the observer) and matter (the 
axes). The material axes are the measuring rods of 
the observing mind. So long as we retain this hybrid 
character it is equally easy for opposing sides to claim 
mind or matter as the fundamental reality. The meta- 
physical definition of reality is that the ultimate is 
the real—that is, that the entity from which all other 
entities can be built up is the real. Science is not 
only concerned with the real of common sense, as Dr. 
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Norman Campbell seems to think, but is also concerned 
with the real of metaphysics. The former may be 
regarded as a horizontal section of reality and the 
latter as a vertical section—the breadth and depth of 
reality. 

What the relativists have to show to substantiate the 
claim that mind is the ultimate reality is how to build 
matter from mind. The axes of reference, and not 
merely the origin, have to be of the mind-stuff. 
Then the universe would be perceived as a universe of 
mind-stuff. This is possible. A four-dimensional geo- 
metry of a universe of mind-stuff has yielded me a 
law of gravitation which is the analogue of Newton’s 
first law of motion and automatically solves the 
problem of n bodies. The elaborate froth of the 
Einsteinian tensor analysis for obtaining the law of 
gravitation is due to the putting of the new wine of 
mind into the old bottles of material axes. In the 
four-dimensional universe of mind-stuff matter, space, 
and time find their place as growths from mind. 

S. V. Ramamurty. 

Trinity College, Cambridge, December 9. 


Canon McC ture’s misconception is so fundamental 
that I ask leave to correct it. If he had done me the 
honour to read other of my writings, he would scarcely 
have suspected me of a desire to banish imagination 
from science. It is just because I maintain that the 
imaginative element gives to science its highest value 
that I think it important to distinguish carefully 
between what is fact and what is imagination. I do 
not ‘‘rule out, as scientifically invalid, Prof. Edding- 
ton’s being travelling with the velocity of light ’’; but 
I say that the perceptions of that being are not facts, 
ascertainable by experiment ; and I protest against any 
exposition of relativity, or of any other scientific doc- 
trine, which confuses laws, based mainly on facts, 
with theories, based mainly upon imagination. 

Norman R. CAMPBELL. 


The Resonance Theory of Hearing. 

Is it possible for the ear to distinguish two notes of 
the same pitch and of different quality sounding con- 
currently ? 

Evidently it is possible. Of a number of examples 
the following may be the simplest for experiment. 
Hum any note with the teeth touching, but not 
clenched. The performer may then hear the smooth 
hummed note and at the same time another rough 
note of the same pitch produced by the tapping of the 
lower teeth against the upper teeth. (Stop the ears.) 
Now imagine a tracing of the combined wave-form of 
any two notes of the same frequency to be submitted 
to the Fourier analysis. The result of the analysis 
must always be of the same nature; there is no 
alternative; ‘‘la solution est unique ’’ :—the complex 
sound giving the periodic curve will be shown to be 
made up of a series of pure tones of the harmonic 
scale with frequencies n, 2n, 3n, etc. If the ear acts 
as a kind of “ practical Fourier’s theorem ”’ it can per- 
ceive only one fundamental tone. But we invariably 
judge of the pitch of a note by its fundamental tone. 
If, then, we hear at the same time two notes of pitch 
n, the ear must be able to perceive, also at the same 
time, two fundamental tones of frequency n—that is 
to say, it must be able to perform an analysis which 
is not in accordance with Fourier’s theorem. 

I mentioned this radical objection to the resonance 
theory of hearing in 1916 (‘‘Questions of Phonetic 
Theory,’’ p. 100), but nobody appears to have noticed 
it. W. PErRRETT. 

University College, Gower Street, W.C.1, 

December 13. 
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Next Year’s Total Solar Eclipse (September 21, 1922). 
By Major Wi.1am J. S. Lockyer. 


I N 
several expeditions are preparing to proceed to 
stations on the narrow track of the moon’s 
shadow. This eclipse is a member of an impor- 
tant family, from the point of view of solar 
physics, because one of its predecessors was the 
memorable eclipse of August 18, 1868. On this 
occasion the astronomical equipment was enriched 
for the first time by the use of the spectroscope 
for such work, and the important discovery of the 


September of the coming year there will be | 
a very favourable total eclipse of the sun, and | 


station. 


of the total phase is 4m. 


gaseous nature of the solar prominences during | 


that eclipse was the forerunner of very rapid 
advances in solar research. 1 
shadow was slightly to the north of the coming 
one, and passed over North-East Africa, India, 
Java, and North Australia. 
the memorable observations were made. 


The track of the | 


ing figure, and it will be seen that it affords four 
regions (marked with circles) well distributed 
along it from which observations could be made. 
On the north-east coast of Africa the eclipse 
occurs when the sun is near the horizon, so this 
region is not favourable for observational work. 
Farther east, the Maldive Islands present a good 
There the sun is well up, having an alti- 
tude at eclipse time of about 34°, and the duration 
10s. The weather 
prospects seem to be good. It is probable that 
special arrangements would have to be made to 
reach the islands, as there is no scheduled line of 
steamers. It is not yet known which of the islands 
will be occupied, but Admiral Sir A. Mostyn 
Field ‘points out (Monthly Notices, R.A.S., 


It was in India that | vol. 81, No. 5) that care must be taken as regards 


selection owing to possible landing difficulties. 
Thus in the case of the island 


2d of Dambidu (lat. 2° 5! N., 
long. 73° 34! E.) charts sgem 


EQUATOR 


to indicate a broad shelf of 
reef more than a mile in width, 
extending from the island on 
the lagoon side: the presence 


of coral heads separated by 
deep pools may therefore be 
expected. It is very probable 


that Mr. John Evershed, the 
director of the Kodaikanal and 
Madras Observatories, will pro- 
ceed to this station, and his 
work will include spectroscopic 


8 


observations on a large scale. 
At Christmas Island, in the 


Fic. 1.—Shadow track during total solar eclipse of September 21, 1922. 


The two immediate predecessors of the coming 
eclipse took place on September 9, 1904, and 
August 29, 1886. The first of these was confined 
to the Pacific Ocean, where no observations were 
made. The second commenced in the north of 
South America; the track then crossed the Atlan- 
tic Ocean, finally crossing South Africa, and ter- 
minating in Madagascar. Unfavourable weather 
prevented many observations being made. 

The line of totality of next year’s eclipse com- 
mences on the north-east coast of Africa, leaving 
it at Somaliland. It then cuts through the 
Maldive Islands, which lie to the south-west of 
India, skirts the East Indies, but passes over 
Christmas Island, which is situated about 200 
miles to the south of the sound between Sumatra 
and Java. The line next strikes the Australian 
continent at a region called Ninety Mile Beach, 
crosses the continent nearly centrally, and leaves 
it at the coast of South-East Queensland. 


Island of New Zealand. 
The line of totality is shown on the accompany- 
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It. 
ends in the ocean just to the north of the North - 


Indian Ocean, the sun will be well 
up towards the zenith—in fact, it 
will be nearly noon there—and the duration of 
totality will be 3m. 4os. This island is not 
exactly in the centre of the zone of totality, 
but about fifty miles from this centre. The 
prospect of clear weather at this tropical island 
is only moderate, but from experience at such 
islands little dependence can be laid on average 
conditions of weather. , 

The British Joint Permanent Committee has 
decided to occupy this island. Two members of 
the staff of Greenwich Observatory, Mr. H. 
Spencer Jones and Mr. P. J. Melotte, have been 
chosen to proceed there to obtain the necessary 
photographs. The special object of this expedi- 
tion is to make a new determination of the devia- 
tion of the light of stars in the gravitational field 
of the sun. The instrument to be employed is 
the 13-in. astrographic telescope on a special 
equatorial mounting. It may be remarked here 
that usually on such expeditions telescopes 
mounted equatorially are not used. The tubes 
containing the object glass and camera attach- 
ments are generally mounted horizontally, and the 


| 
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light is reflected into them by means of a clock- 
work-driven plane mirror called a ‘‘ siderostat "’ 
or ‘‘ccelostat.’’ Unfortunately such mirrors, 
owing to changes of temperature, do not remain 
‘* plane,’’ but become slightly curved, thus ren- 
dering it very difficult to keep the telescope in 
perfect focus. Pointing the telescope directly at 
the sun and keeping it clock-driven on an equa- 
torially mounted stand eliminates all such diffi- 
culties. 

Numerous photographs of the stellar field in 
which the sun will lie at the time of the eclipse 
have already been secured to compare with those 
that will be taken during totality. The ex- 
pedition will reside six months in the island pre- 
vious to the eclipse, and will, in addition to other 
work, make a comparison between the photo- 
graphic scales of stellar magnitude in the north 
and south hemispheres. Even if the eclipse be 
not observed owing to possible bad weather, some 
very useful work will have been accomplished. 
The Christmas Island Phosphate Company will 
assist the observers by levelling the site, erecting 
the concrete base for the equatorial, and putting 
up the necessary huts, thus rendering valuable 
assistance in the cause of astronomy. An 
expedition from Batavia, in Java, wiil also 
take up its station on this island. Mr. 
J. G. Votte will be the leader, and the party 
may possibly camp near the Greenwich 
observers to take advantage of the available 
local assistance. 

The region on the north-west coast of Aus- 
tralia, where the shadow next strikes land, known 
as Ninety Mile Beach, is perhaps the most favour- 
able station from the point of view of weather. 
This area of the continent is excessively dry, and 
the percentage of cloudiness small. The sun’s 
altitude will be 58° and the duration of totality will 
be comparatively long, namely, 5m. 18s., at a 
post station named Wollal. Wollal lies about 
200 miles to the south-westward along the coast 
from Broome. Commercial steamers run from 
Perth to Broome, and at the latter place local 
small schooners or launches can be chartered to 
beach near Wollal. Prof. A. D. Ross and Mr. 
R. D. Thomson, of the Perth University, have 
published (Monthly Notices, R.A.S., vol. 31, No. 3) 
a large amount of useful local information about 
Wollal. Good water, fuel, and unskilled labour 
are available. 

It is definitely known that a party of astrono- 
mers from the Lick Observatory in California, 
under the direction of Prof. W. W. Campbell, the 
director of the observatory, will take up their 
station there, and it is hoped that an Australian 
party will occupy a position on the west coast in 
addition to one or more on the east. The work 
of the American party will probably include in its 
programme the photography of the corona, and 
spectroscopic investigation of the chromosphere. 
In South-Eastern Queensland the shadow passes 
consecutively over Cunnamalla, Goondewindi, 
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Stanthorpe, and Casino. The first of these lies well 
inland to the south of Queensland, about 475 miles 
from the coast, and totality lasts 3m. 45s. This 
station is more difficult of access than the other 
three, but lies on the Western Railway of 
Queensland. 

Goondewindi and Stanthorpe, 180 and 100 
miles respectively from the coast, lie just to the 
north-west of the New England range, and the 
railway is also available. Casino, to the north- 
east of the range, and only thirty miles from the 
coast, is on the railway, and therefore quite easy 
to occupy. The nearer the coast is approached 
the more chance there is of unfavourable weather 
conditions, so the most distant inland station, 
Cunnamalla, is from this point of view the pick 
of these stations. 

Mr. W. E. Cooke, the Government astronomer 
of New South Wales, has published a pamphlet, 
which is full of detail, of local notes on the selec- 
tion of sites in Australia, and the large-scale map 
of the Queensland region which accompanies it 
should prove very useful. Mr. H. A. Hunt, the 
Commonwealth meteorologist, has also issued a 
weather card showing the duration of the wet 
seasons on the line of totality. 

The Australians are very keen that British 
astronomers should take up their stations on 
their continent, for at a public meeting held 
recently at Adelaide under the presidency of the 
Governor, a resolution was adopted inviting 
British astronomers to view the eclipse there. 
It was urged that Australia was superior to 
Christmas Island because of the clear sky, par- 
ticularly in the high northern district. 

While reference has been made only to official 
expeditions which will be taking advantage of this 
favourable eclipse, there .will no doubt be other 
parties which will proceed to one or other of the 
above-mentioned localities. The sun itself will 
most probably be in a state of quiescence, jugging 
from the recent low activity of the solar atmo- 
sphere, and from the fact that the last maximum 
of spot disturbances occurred in the year 1917. 
Thus the form of the corona will most probably 
be of the ‘‘ windvane ’’ type, in which the coronal 
streamers are restricted to the lower solar lati- 
tudes, while the regions of both poles will be con- 
spicuous by the presence of the well-known polar 
rifts. 

It is well known that some eclipses are termed 
‘dark or “‘ bright,’’ according to the visibility 
of the distant landscape, near objects, or the face 
of a watch held in the hand. Owing to the low 
state of solar activity and to the long duration of 
totality, next year’s eclipse would be expected to 
be of a ‘‘ dark ’’ nature. If this be so, then the 
coming event will be more favourable for photo- 
graphing those stars that are apparently near the 
sun than was the case on the last occasion, when 
such successful photographs were secured fur 
making one of the tests connected with the theory 
of Einstein. 
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Spontaneous Combustion of Coal in Mines. 
_ causes underlying the occurrence of fires | 


in mines which have as their source the self- 
heating of coal have for many years occupied a 
leading place in the minds of those responsible 
for the winning and working of coal seams. 


In examining the causes which give rise to 
spontaneous combustion it will be of interest to 


_ note what conclusions, can be arrived at from a 


Whilst cases of spontaneous combustion have | 


occurred in most of the coalfields of this country, 
it is undoubtedly the fact that certain districts, 


and particular seams in those districts, are much | 


more liable to its occurrence than others. 
Under the Coal Mines Act, 1911, cases of fire 
below ground are included amongst “dangerous 


occurrences” and are notifiable to the Inspector | 


of Mines. A consideration of the number of fires 


so notified in the various inspection districts | 


during the past few years enables the districts to | 
be classified in the following descending order of | 


liability, viz 


(1) Midland and Southern Division (including the | 


coalfields of South Derbyshire, Leicestershire, North 
and South Staffordshire, Worcestershire, Warwick- 
shire, Bristol, Somerset, and Forest of Dean). 


(2) York and North Midland Division (including the | 


coalfields of Yorkshire, Derbyshire, and Nottingham- 


shire). 
(3) Scotland Division (comprising the whole of the 
Scottish coalfields). 


(4) Lancashire, North Wales, and Ireland Division | 


(including the coalfields of Lancashire, Cheshire, and 
North Wales). 


(5) South Wales Division (including the South | 


Wales coalfield), 
(6) Northern Division (including the coalfields of 
Northumberland, Durham, and Cumberland). 


It will, of course, be appreciated that the 


occurs in mines. in which large quantities of fire- 


damp are generated, and it is fortunate that the | 


mines of South Staffordshire and East Worcester- 


shire,. where the greatest liability to fire has | 
hitherto existed, are comparatively free from gas | 


of an explosive nature. 
In the First Report of the Departmental Com- 


consideration of the conditions. existing in those 
districts where fires have been most. prevalent. 
Reference has already been made to the frequency 
of fires in the South Staffordshire coalfield, and 
an analysis of these reveals the fact that by far 
the greatest number have occurred in the famous 
Thick Coal Seam, which ranges in thickness from 
24 ft. to 42 ft. In Warwickshire the greatest 
tendency to spontaneous combustion is found in 
the Warwickshire Thick Coal, which in the 
southern part of the county has an average thick- 
ness of 23 ft. Towards the north the Thick 
Coal splits up into several seams, and it is only 
where these occur in close proximity that the 
liability to fire is still present. In Yorkshire the 
Barnsley Seam, to ft. in thickness, and in Fife- 
shire the Dysart Main Seam, varying from 8 ft. 


_ to 26 ft. in thickness, are the seams in which 


fires chiefly occur. In every other district where 
spontaneous combustion has occurred (a) the seam 


| is either of abnormal thickness, or (b) seams of 


mittee on Spontaneous Combustion of Coal par- | 


ticulars are given of the fatal accidents attri- 
butable to this cause during the period 1893-1912, 
from which it appears that 177 persons lost their 
lives. This figure represents only about o-g per 
cent. of the total death-rate from all causes under- 
ground during the same period, and speaks well 
for the vigilance and care that is exercised in 
dealing with the trouble from a practical mining 
point of view, to which reference is made in the 
last paragraph of this article. 

Apart from the danger to life, the prevalence 
of self-heating of coal in mines gives rise to in- 
creased cost in working, and frequently entails 
the loss of large areas of the seam, it being no 
uncommon thing for a district of a mine to be 


moderate thickness lie in close proximity, or 
(c) the working of the whole of a seam of coal 
is interfered with by the presence of faults or 
other dislocations of the strata. 

In the working of thin seams it is possible to. 
extract the whole of the coal in one operation, and 


_ the débris made in the working of the coal permits 
_ of the “ goaf ’—or space from which the coal has 
| been extracted—being stowed tight, and in these 
| cases spontaneous combustion is practically un- 


reatest danger from spontaneous combustion | 
8 = | known. 


In the working of thick seams or seams 
lying close together it is impossible to extract the 
coal so cleanly or to pack the “goaf” so tightly, 
with the result that the “goaf” does not so 
quickly become consolidated, and a varying pro- 
portion of crushed and broken coal is left in 
proximity to cavities or fissures containing still 
or moving air. It is in such cases that under- 
ground fires occur. 

Whilst practical mining men have been learning 


| by experience the conditions favourable to the 


inception of fires and the methods of working by 
which these are best combated, the scientific in- 


- vestigator has also been, and still is, at work on 


temporarily dammed off, while in some cases the | 


entire workings of a mine have had to be tem- 


porarily abandoned, the shafts sealed, and the , 


fire allowed to burn itself out. 
NO. 2722, VOL. 108] 


the same problem. ‘The oxidation of the iron 
pyrites which frequently occurs in the coal in one 
form or other was for long commonly accepted as 
the primary and principal cause of spontaneous 
combustion therein, but it is now recognised that 
this is merely a contributory factor in certain 
cases, and that the real cause is oxidation of the 
coal substance itself. 

It has been fully established that coal takes up 
oxygen in two ways—viz. by chemical combina- 
tion or “absorption ” with evolution of heat, and 
by solution or “adsorption” without any con- 
siderable evolution of heat, and that with certain 
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coals, as the temperature rises, the rate of absorp- 
tion of oxygen increases. It is this chemical com- 
bination of the coal substance with the oxygen of 
the mine air which causes underground fires, and 
it follows that coal in a powdered or finely divided 
state, presenting a large air surface, is the most 
readily subject to heating. The scientific investi- 
gation of the phenomena surrounding the self- 
heating of coal has made rapid strides during the 
past ten years, and much credit is due to 
those responsible for the patient research 
work carried out at the various coal owners’ 
research laboratories, chief amongst which is 
that of the Doncaster coal owners, estab- 
lished at Bentley Colliery in 1913, and lately re- 
moved to Birmingham University. A summary 
of the work accomplished was recently given in 
a paper read by the director, Dr. J. S. Haldane 
(Transactions of the Institution of Mining Engin- 
eers, vol. 53, pp. 194, etc.). 

By accurate measurement of the relative ab- 
sorption of oxygen by different coal seams it 
has been found that there is a very wide diver- 
gence in capacity. The Welsh anthracites and 
steam coals, for example, are found to have a 
small, definite capacity for oxygen which is not 
altered by increase of temperature, and, these 
cannot, therefore, fire spontaneously. The same 
properties are found in most of the Durham coal 
seams, and it is well. known that these two coal- 
fields are practically immune from spontaneous 
combustion of coal. 

A very close study has also been made of the 
changes in the composition of mine air brought 
about by the self-heating of coal, with the result 
that by a system of analysis it is now possible 
to obtain an early indication of the presence of the 
self-heating of any coal seam. It will be ap- 


parent, therefore, from a practical point of view, 
that the fullest information should be available as 
to the.chemical and physical phases of self-heat- 
ing, in view of the changes that are constantly 
taking place in the conditions of mining coal. 
The working of the deeper seams, 


with conse- 


| is being worked at increasing depths. 


quent increase of pressure due to superincumbent 
strata, as well as increased temperature, is bring- 
ing factors into play which will undoubtedly in- 
crease the tendency to spontaneous combustion. 
This is very noticeable in the case of the extension 
and development eastwards of the Midland coal- 
field in Yorkshire, where the Barnsley Bed Coal 


The thick- 


| mess of the seam varies from 8 ft. to 11 ft., and 


| spontaneous combustion. 


it is not practicable to extract the whole of the 
coal, owing to the danger arising from falls or 
roof. The depth of the seam varies from 600 to 
goo yards, and the temperature of the workings 
is considerable. The result of these conditions is 
to render the seam liable to spontaneous com- 
bustion, contrary to what prevails in the extensive 
workings to the west, where the seam is shallower. 

Various remedies have been suggested from 
time to time for dealing with the occurrence of 
One well-known man 
of science has suggested that the oxygen content 


_ of the mine air should be reduced by mixing inert 


| gases with the ventilating current, 


but such a 
course cannot be regarded as practicable. The 
application of hydraulic stowing has also been 


| suggested, the principle being to replace the coal, 


contemporary with its extraction, by sand packing 
flushed into the workings from the surface, thus 
effectually filling up the wastes and excluding all 
air therefrom. Whilst this method of working 
has been utilised with success to a limited degree 
in Fifeshire, it is not economically possible of 
general adoption. One of the conclusions arrived 
at by the recent Departmental Committee on 
Spontaneous Combustion was that, generally 
speaking, the methods of working in vogue in 
the various districts where liability to spontaneous 
combustion exists are those best calculated to get 
the coal with the least-danger of fire, and to give 
the greatest facilities for dealing with outbreaks. 
This expression of opinion is not only compli- 
mentary to the mining profession, but also satis- 


| factory to members of the public interested in the 
_ safety of mines. 


Countries as Personalities.' 
By Pror. H. J. FLevre. 


;? emphasise the State as the most important 
human grouping on the large scale leads us 


so far astray that even some serious students of | 


social psychology try, with obvious ill-success, to 
discuss. the psychology ‘of whole nations like 
France, England, and Germany. The very in- 
adequate justification is that a political group like 
a nation-State usually has one official language 
and tries to organise’oné educational system and 
thus endeavours to develop a common measure of 
social heritage and early experience to unify its 
population. As a matter of fact, unity of lan- 


1 ‘Abridged from a citizens’ lecture delivered at Edinburgh on September 12 
during the meeting of the British Association. 
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guage within a State is not so common as one 
imagines. Spain has Basque, Catalan, and Gal- 
ician; France has Basque, Provencal, Breton, 
Flemish, German, besides her dialects related to 
Languedoc and Langue d’oil. Germany has many 
dialects and also Wendish and Yiddish; Finland 
has Swedish and now also a Lapp element, and 
so on; while Switzerland has built successfully 
upon toleration of language diversity. This illus- 
trates the diversity of biological units even within 
the most modern States, while the very noticeable 
trend in the treaties towards rearrangement of 
Central Europe on a language basis emphasises 
the fact that the biological unit has been uneasy 
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under the political conditions of the centuries since 
the rise: of the organised nation-State, 

The fear of war between sovereign nation-States 
encourages schemes for reducing diversities within 
a State in the interests of that unity necessary for 
military efficiency and governmental discipline. If 
we were secure from fear of even European war 
our Irish problem would be transformed and re- 
duced. The enforced administrative unity of 
France is admittedly a heavy burden imposed by 
military fears. The ideal of government is to 
allow scope for the expression of the social herit- 
age of biological units, and it has become evident 
that the European system must be progressively 
modified to lessen the influences that inhibit that 
expression, as well as to promote toleration and 
understanding between diverse forms of that ex- 
pression. We must therefore study biological 
social units to discover those which have special 
importance, as well as to emphasise the contribu- 
tions they can make under improved conditions to 
the common stock of civilisation. It is unrestricted 
State-sovereignty and the armaments-fever thereby 
promoted that give rise to these dangerous inhibi- 
tions of biological units of mankind whereby civil- 
isation is imperilled. 

To ascertain what are effective biological units 
and what their characteristics and possibilities we 
need co-operation between anthropologists, his- 
torians, geographers, and economists at the very 
least, and anthropology must be broadly defined 
to include physiology and psychology too. The 
development of this co-operation is one of the most 
important tasks facing the branches of science 
dealing with man, and it is greatly to be hoped 
that it may break down artificial barriers such as 
those between the faculties of arts and of science 
in universities. 

The geographer studies environmental con- 
ditions, past and present, and tries to follow the 


subtleties of the interaction on both sides between. 


them and mankind. Russia, with its hundred mil- 
lions of men of European stock, is too often 
crudely contrasted with the sixty millions of 
Germany and the thirty-nine millions of French- 
men, and so on without due regard to the diversity 
of mankind. On the Russian plain for months in 
the winter the temperatures are too extreme nearly. 
everywhere for the maintenance of mental effici- 
ency among the generality of the people. People 
thus cut off from effective criticism for a part of 
the year must rely on routine, and a traditional 
rule of life will suit them best. These difficulties 
of life on the Russian plain are well brought out 
by Tolstoi in ‘‘ Anna Karenina,’’ but are too little 
considered in political arguments. Again, the long 
rainless periods in Russia, apparently the chief 
factor in limiting the beech tree to Europe west of 
the Pripet Marshes, imply hindrances to western- 
ising agriculture there. The reactions differ in the 
various latitudinal zones of the pine forest, the oak 
forest, the forest and grass regions, the steppe and 
waste regions, and thus, by adding differentia, we 
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get to biological units within the inchoate mass of 
Russia, and it is these units that are the geographi- 
cal personalities rather than Russia as a whole. 

Studying orography in place of climate, we find 
the regions of high relief with deep valleys 
sharply cut off from one another giving rise to 
small units that preserve and accentuate differ- 
ences of ancient origin. We find, too, that among 
them that process of linking man with the soil 
which has done so much to make Europe what it 
is has been delayed, and traces persist of seasonal 
movements up and down hill, of social organisa- 
tion on a basis of kinship not yet superseded by 
that basis of neighbourhood on which . modern 
European administration is built. The Scottish 
Highlands of the eighteenth century and Albania 
in the twentieth century may be quoted here. 

Again, studying relations of position, we are led 
to see how remarkably communications affect geo- 
graphical personality. Islands adjacent to larger 
land masses show different, frequently conflicting, 
developments of geographical personality within 
them, and these are related to differences of out- 
look towards adjacent shores. Guernsey has 
37,000 people on 25 square miles and a uniquely in- 
tensive system of cultivation largely in the hands 
of families long settled in the island. Yet one can 
distinguish about three regional dialect differences, 
and there are also regional differences of family 
names and of physical type all of very old stand- 
ing. ‘‘ Lewis and Harris ’’ in the Hebrides shows 
this remarkably, with dark, long heads in Harris, 
Nords near the Ness, and people with broad heads 
and dark colouring in the Barvas district. Anthro- 
pologists know that:these differences are of very 
old standing indeed. Ireland is a tragic instance 
of diversity of outlook within an ‘island, and 
Ceylon, Java, Madagascar, and many more also 
illustrate this point. Britain itself is less unified 
than the Paris Basin, and it may well be the hope 
of its citizens that its efforts for promoting ‘‘ unity 
in diversity’ may contribute very much to the 
solution of the problem of the world’s peace— 
the provision of a world order which shall not 
create irritation by repression of biological units, 
thwarting geographical personality. 

It is, however, not only environment that con- 
tributes to geographical personality; the work of 
man is so important in its cumulative effect that 
one can scarcely think of a real development of 
geographical personality without it. In Neolithic 
times the lowlands of Europe north of the Alps 
became forest-covered, where they were not too 
swampy, and the sparse population, ill-armed to 
cope with the forest, lived mainly on any patches 
kept open by looseness or dryness or special ex- 
posure of the surface. The forest was the dark 
abode of wild beasts that made the whole region 
unfriendly and full of obstacles to intercourse and 
growth of ideas. In the last phase of the Bronze 
age the cutting of forests seems to have begun 
seriously, and this period and the Early Iron age 
witnessed efforts to spread dominion over the 
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regiops of the forest. Roads appear to have been 
made and villages built along the hillsides, and the 
heroic age tells of adventurers seeking fame and 
fortune by domination of territory dotted with 
these villages of deeply engrossed cultivators. 
the later organisation of power, especially in 
i'rance, promoted the cutting of the forests, and 
market towns grew in what now became corn- 
iand, until, with the end of the Middle Ages, the 
-rowth of communication made the forest in many 
parts little more than a memory though still 
dominant in remote corners. The change of per- 
sonality from the unfriendly forest full of wild 
yeasts to the rich cornland dotted with villages 
focussing on market towns, is one of the most 
striking changes the earth has suffered since man 
spread over it. In the process is wrapped up 
more of the evolution of the nation-State and of 
our modern political-linguistic difficulties than we 
are apt to realise. 

Healthy interrelations between geographical 
personalities are matters of urgent concern. There 
is special need to think of the remote corners, the 
Scottish highlands, the Welsh valleys, the Irish 
West, with conditions of hard effort for small 
return, and consequently with the export of men 
The value of 
this function is incalculable, for the great city eats 
up men and women soul and body, and until we 
have altered the basis of society our one hope of 
avoiding collapse is to have a stream of supply 
from the remote corners where treasures of ancient 
thought and inspiration survive and impart facul- 
ties especially of discernment and judgment. As 
Stevenson has it, “an honest old countryman has 
a sense of communion” with the powers of the 
universe, but he cannot vary from his faith 
unless he, “in a strict and not a conventional 
meaning,’’ changes his mind. If the State does not 
yet provide education and health grants to the 
remote corners on a basis of area instead of a basis 


of population, private effort is at least trying to 
show the way; city churches help mountain 
churches, and industrial magnates and their de- 
scendants are trying to help the people’s effort to 
equip the youth who go out into the world, as 
well as, in Wales at least, to maintain the genius 
loci. Such helpful interactions will, however, not 
only stave off the collapse of our precarious civil- 
isation; they may also keep the remote corner 
from hardening its activities into dead routine or 
falling into sheer eccentricity. 

In the Midland Valley of Scotland, so open to 
the sea and the Continent, the inrush of new words 
ousted Celtic speech, though isolation from 
England allowed a good deal more of the heritage 
of Celtic place-names to be passed on than was 
the case in England, and also helped the Scots 
law to live, whereas, though the Welsh language 
persisted, Welsh law died largely for want of an 
administrative centre. The personality of the 
Central Lowland of Scotland is thus made very 
different from that of the rural Welsh valleys, and 
we see that we may consider geographical person- 
ality of many grades developed in regions of 
diverse size and character and owing much to the 
accumulated result of human work and intercourse 
through the ages. 

The very large unit must include such wide 
diversities that, failing unusually strong links, the 
common measure of memory and feeling that fur- 
nishes the mainspring of social action may be low. 
The very small unit and the very isolated unit are 
apt to lose balance when intellectual, and perhaps 
physical inbreeding over-emphasises certain herit- 
ages. The healthy mean will generally be found 
in units smaller than those of the great States of 
Europe, and this reflection is full of bearing on 
modern thought about social and political organ- 
isation of a world which has become one market 
for endlessly diverse products of spiritual as well 
as material kinds. 


Obitu 


WE regret to see announced in the Chemical Age 

the death on December 1g last, at the age of 
seventy-three years, of Mr. HeENry ROWLATT 
AuGusTUS OERTLING. Mr. Oertling was educated 
at University College, London, and as a young 
man entered the balance-making business founded 
by his father. For more than forty years he took 
an active interest in the management of the firm, 
and it was under his supervision and to his design 
that the short-beam Oertling balance was made. 
Other types of balance were also developed, and 
for many years balances suitable for educational 
purposes, as well as those necessary for scientific 
work requiring the highest accuracy, have been 
manufactured so successfully by the firm that the 
name of Messrs. L. Oertling, Ltd., is now well- 
known in scientific institutions throughout the world. 


Dr. JoHN Hartey, who died at ‘Beedings, Pul- 
borough, on December g last, aged eighty-eight, 
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ary. 
was born in Shropshire, where he studied the geo- 
logy of the region round Ludlow. He specially 
investigated the microscopical structure of the 
skeletal fragments in the Ludlow bone-bed, and 
published an important paper on this subject in the 
Quarterly Journal of the Geological Society in 186r. 
During the following years, while physician at 
King’s College Hospital, London, he contributed 
several notes on drugs to the Pharmaceutical 
Journal. He also wrote a memoir on the parasitism 
of the mistletoe, published by the Linnean Society 
in 1863. Dr. Harley bequeathed his geological col- 
lection to the Ludlow Museum. 


WE notice with regret the announcement of the 
death on December 25, at the age of ninety, of 
Dr. G. S. Brapy, F.R.S., hon. professor of natural 
history in the Armstrong College of the University 
of Durham, Newcastle. ; 
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A new volume of Nature will begin with next 
week’s issue, so that in future each of the two 
volumes published annually will bear the date of a 
single year. This change has been decided upon for 
convenience of reference, and we believe it will be 
generally welcomed. Hitherto reference to a par- 
ticular year of publication could apply to three 
different volumes, while the volumes which overlap 
the end of one year and beginning of another bear 
the dates of two years. Henceforward the volumes 
will begin respectively in January and July, and a 
common source of confusion will thus be avoided. 
The alteration means that the volume completed with 
this week’s issue extends over four months instead of 


vantages that no excuse is necessary in introducing it. 


Tue following have been appointed presidents and 
recorders (to whom all communications should be 
sent) of the different sections of the British Asso- 
ciation for the meeting to be held at Hull on Sep- 


tember 6-13 next under the presidency of Prof. C. S. . 


Sherrington :—Section A (Mathematics and Physics): 
President, Prof. G. H. Hardy; Recorder, Prof. A. O. 
Rankine, Imperial College of Science and Technology, 
S.W.7. Section B (Chemisiry): President, Principal 
J. C. Irvine; Recorder, Prof. C. H. Desch, Univer- 
sity of Sheffield. Section C (Geology): President, 
Prof. P. F. Kendall; Recorder, Dr. A. R. Dwerry- 
house, University College, Reading. Section D 
er President, Dr. E. J. Allen; Recorder, Mr. 
R. D. Laurie, University College, Aberystwyth. 
Section E (Geography): President, Dr. Marion I. 
Newbigin; Recorder, Dr. R. N. Rudmose Brown, 
University of Sheffield. Section F (Economics): 
President, Prof. F. Y. Edgeworth; Recorder, 
Prof. H. M. Hallsworth, Armstrong College, 
Newcastle-upon-Tyne. Section G (Engincering): 
President, Prof. T. Hudson Beare; Recorder, 
Prof. G. W. O. Howe, Elmswood, Malden, 
Surrey. Section H (Anthropology): President, Mr. 
H. J. E. Peake; Recorder, Mr. E. N. Fallaize, 
Vinchelez, Chase Court Gardens, Enfield, Middlesex. 
Section I (Physiology): President, Prof. E. P. Cath- 
cart; Recorder, Dr. C. Lovatt Evans, National Insti- 
tute for Medical Research, Mount Vernon, N.W.3. 
Section J (Psychology): President, Dr. W. H. R. 
Rivers; Recorder, Dr. C. Burt, 30 Princess Road, 
Regent’s Park, N.W.1. Section K (Botany): Presi- 
dent, Prof. H. H. Dixon; Recorder, Mr. F. T. 
Brooks, 31 Tenison Avenue, Cambridge. Section L 
(Education): President, Sir Richard Gregory; Re- 
corder, Mr: D. Berridge, 1 College Grounds, Mal- 
vern. Section M (Agriculture): President, The Right 
Hon. Lord Bledisloe; Recorder, Mr. C. G. T. 
Morison, School of Rural Economy, Oxford. 


Mr. E. T. Newton, formerly paleontologist to the 
Geological Survey, has been elected president of the 
Palzontographical Society in succession to the late 
Dr. Henry Woodward. 
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Mayjor-GENERAL THE Ricut Hon, J. E. B. Seery has 
consented to accept the office of president of the 
thirty-third Congress of the Royal Sanitary Institute, 
to be held at Bournemouth on July 24-29 of next 
year. 


It is announced in Science that Mr. John D. Rocke- 
feller has provided funds for the purchase of the birth- 
place of Pasteur at Déle, in the Jura. It will be 
transformed into a museum, in which will probably 
be housed an extensive medical and surgical library, 


| with the authentic documents of Pasteur. 


A Fossit Scopeloid fish with the scales which bore 


: luminous organs especially well preserved has been 
six, but the new arrangement has such decided ad-. | 


discovered in the well-known Miocene fish-bed near 
Oran, Algeria. The fish belongs to the genus 
Myctophum, and as the arrangement of the luminous 
organs is clearly seen, its affinities can be determined. 
According to the discoverer, M. Camille Arambourg 
(Bull. Soc. Géol. France, sér. 4, vol. 20, p. 237), it 
is not related to the Mediterranean species, but to 
one having a wide distribution in the Atlantic, Indian, 
and Pacific Oceans. 


Tue council of the Institution of Civil Engineers 
has made the following awards for papers printed 
without discussion in the Proceedings of the institu- 
tion for the sessions 1918-19 and 1919-20, publication 
of which has been delayed by conditions due to the 
war :—Session 1918-19: A Telford medal to Prof. 
E..G. Coker (London), a Crampton prize to Mr. 
F. F. P. Bisacre (Glasgow), a Manby premium to 
Mr. E. H. Lloyd (Cairo), and a Telford premium to 
Mr.. Rollo Appleyard (London). Session 1919-20: A 
Crampton prize to Prof. F. C. Lea (Birmingham), 
and Telford premiums to Messrs. A. P. Horne (Aber- 
deen), S. Blencowe (Buenos Aires), and W. J. Walker 
and R. Koivulehto (Dundee). 


At the annual general meeting of the Society of 
Engineers, held on December 12, the following 
premiums for papers read during 1921 were 
awarded :—President’s gold medal to Mr. G. O. Case 
for his paper on “The Winning of Tidal Lands in 
British _ Guiana’; Bessemer premium to Mr. 
R. W. A. Brewer for his paper ‘Some Modern En- 
gineering Practice in America ’’; Nursey premium to 
Mr. Alfred S. E. Ackermann for his third paper on 
“*The Physical Properties of Clay ’’; Society’s premium 
to Mr. W. M. Beckett for his paper on ‘‘ Northwich 
Sewerage and Sewage Disposal Works ”’; and Geen 
premium to Mr. C. F. Moore, of the Crystal Palace 
Engineering Society, for his paper on ‘‘The Loco- 
motives of the London and North-Western Railway.’’ 


Tue Physical Society and Optical Society’s annual 
exhibition, which is to be held on Wednesday and 
Thursday, January 4 and 5, at the Imperial College 
of Science, South Kensington, will be open in the 
afternoon (from 3 to 6 p.m.) and in the evening 
(from 7 to to p.m.). Mr. A. A. Campbell Swinton 
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will give a lecture on ‘‘ The Johnsen-Rahbek Electro- 
static Telephone and its Predecessors ”’ at 4 p.m. on 
January 4 and at 8 p.m. on January 5. Mr. F. 
Harrison Glew will give a iecture on ‘\Radium: Its 
Application in Peace and War’ at 8 p.m. on 
january 4. Other discourses are being arranged. We 
understand that invitations have been given to the 
Institution of Electrical Engineers, the Institution of 
Mechanical Engineers, the Chemical Society, the 
Faraday Society, the Wireless Society of London, and 
the Réntgen Society. Admission in all cases will be 
by ticket only, and therefore members of the societies 
just mentioned desiring to attend the exhibition should 
apply to the secretary of the society to which they 
- long. Others interested should apply direct to Mr. 
. E. Smith, hon. secretary of the Physical Society, 
pcm Research Laboratory, Teddington, S.W. 


A METHOD, which is to be tried at the London Air 
Station, Croydon, of finding cloud heights at night by 
means of a searchlight was referred toin the Times of 
December 19. The method is, however, not new. At 
South Farnborough observations were made in 1916 in 
connection with a searchlight station about two miles 
distant from which a vertical beam was projected. The 
spot of light on the clouds was first observed with a 
theodolite, but it was often difficult to locate the 
brightest part in the telescope. A vertical scale was 
therefore set up against which the light was observed, 
the eye being placed in a fixed position. If observations 
are always made from one place the scale may be 
graduated to read heights directly; it should be black 
with white graduations. Heights may be determined 
from lights of distant towns reflected on clouds. The 
light from London may be seen fifty miles away on 
very many moonless nights, and may occasionally be 
photographed, but, as street-lighting is not always very 
actinic, colour-sensitive plates are required at such dis- 
tances, and very long exposures, four or five hours with 
a lens working at f/4-5. The best conditions occur 
with alto-cumulus clouds at ten to fifteen thousand 
feet, but_a faint glare extending to very considerable 
altitudes may sometimes be seen on perfectly cloud- 
less nights. 


As a preliminary to the proposed standardisation 
throughout the commerce and industries of France 
the Government considered the question of the unifica- 
tion of the methods of measurement at the time in 
use, and issued in 1919 regulations for the intro- 
duction of certain new units in the metre-ton-second 
and centimetre-gram-second systems. The text of 
these regulations was reproduced in the Bulletin of 
the Société d’Encouragement pour  1’Industrie 
nationale for November-December, 1919. In the issue 
of the bulletin for October last the unit of density, 
that of a body of mass one ton and of volume one 
metre cube is explained and its relation to older 
units set forth. The available methods of deter- 
mining density are described and the errors liable to 
occur pointed out. As a result of the discussion 
methods of determination which depend on the balance 
are recommended instead of those depending on 
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hydrometers. It is further recommended that to avoid 
all-confusion as to the units used the terms “ specific 
mass ’’ be reserved for the density in the metre-ton 
or centimetre-gram units, and be used in all com- 
mercial and industrial statements and tables. The 
Baumé degree is to be discarded as obscure and 
indefinite, and therefore prejudicial to French com- 
merce. 


So much attention has been directed of late years 
to the scientific work of Leonardo da Vinci that 
any discoveries concerning him are bound to interest 
those occupied with the study of the history 
of science. Prof. De Toni has been engaged 
on a biographical sketch of the physicist Gio- 
vanni Battista Venturi (1746-1822), whose “Essai 
sur les ouvrages. physico-mathématiques de Leonardo 
da Vinci’’ (Paris, 1797) was among the first 
works to emphasise the importance of Leonardo’s 
scientific position. In the course of investigating the 
remains of the correspondence between Venturi and 
other men of science of his time, Prof. De Toni found 
in the Reggio-Emilia Library three large volumes 
of transcripts and digests which Venturi had copied 
from the Leonardo manuscripts in Paris. It soon 
became evident that these transcripts had been made 
between 1796 and 1797 before the manuscripts, 
generally known as A, B, and E, had had torn from 
them a number of sheets which were afterwards dis- 
posed. of and many of which were believed to be 
entirely lost. The manuscript A consisted of 114 
sheets and has now only 63, while E consisted of 
96 sheets and has now only 80. Much of this material 
has now been recovered by~Prof. De Toni, and con- 
sists largely of descriptions of mechanical devices and 
fortifications, together with biographical and political 
notes. Prof. De Toni has already communicated an 
outline of his results to the Comptes rendus of the 
Paris Academy of Sciences (vol. 173, No. 15, October 
10, 1921, pp. 618-20). Further more detailed com- 
munications by him will appear in the publications of 
the Instituto Reale of Florence. 


AT a joint meeting of the Royal Geographical 
Society and the Alpine Club on December 20 Col. 
Howard Bury gave an account of the work of the 
Mount Everest Expedition. He was followed by Mr. 
Mallory, who is again to take part in next year’s 
assault on the summit. Mr. Mallory described the 
conditions which the climber will probably have to 
face and discussed the possibilities of success. The 
summit of the mountain is formed by three arétes. 
The faces between them are quite impracticable, and 
the only possible line of advance seems to be to reach 
the upper part of the north-east aréte from the north. 
Whether it is possible on account of reduced atmo- 
spheric pressure to reach the summit is another 
matter, and on this point Mr. Mallory spoke with 
caution. He believed it possible for unladen moun- 
taineers to reach 26,000 ft., and did not think the 
last 3000 ft. would be so much more tiring as to exclude 
the possibility of reaching the summit. The higher 
one goes the less is the effect of any given rise, 


_Since the atmospheric pressure diminishes less rapidly 
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at increasing heights. On the other hand, Mr. Mal- 
lory pointed out that descent is definitely an exertion 
and means growing fatigue even on gentle slopes, and 
this was particularly noticeable in the case of the 
coolies, probably because few of them had learned 
how to husband their strength. Prolonged exertion 
ac the highest altitude reached, about 23,000 ft., neces- 
sitated long rest; this problem will increase the diffi- 
culty of the last stages. And if anyone fails towards 
the summit he will require to be sent down with an 
escort—a contingency which may be likely to occur 
and will undoubtedly hamper the prospect of success. 
Mr. Mallory believes that the chances of success for 
any particular party are small, but that if the attempt 
were made year after year the summit eventually 
could be reached. 


Tue University of Calcutta has published a useful 
pamphlet, a translation from the Italian of ‘The 
First Outlines of a Systematic Anthropology of Asia,’ 
by Prof. V. Giuffrida-Ruggeri, of the Royal University 
of Naples. It gives a useful summary, with references 
to authorities and statements of physical, measure- 
ments, of the most recent work on this subject. It 
is a welcome indication of the progress of anthropo- 
logical studies in India that a work of this kind should 
be appreciated by the authorities of Calcutta Uni- 
versity. 


Mataco.ocists will welcome the appearance, after 
an interval of more than four years, of another’ part 
(No. 24) of the ‘“‘ Monograph of the Land and Fresh- 
water Mollusca of the British Isles,’? by Mr. J. W. 
Taylor, of Leeds. The first part of this great work, 
which is probably the most complete account of any 
faunal group, was published as long ago as 1894, and 
its progress since the completion of the third volume 
in 1914 has been much too slow. The present instal- 
ment contains the beginning of the Xerophila group 
of the Helicidz, and in text, plain and coloured illus- 
trations, distribution maps, portraits, etc., is fully up 
to the high standard which is characteristic of the 
work. All who are interested in the mollusca will 
wish the author more speedy progress with the rest 
of his undertaking. i 


ENTOMOLOGICAL BULLETIN No. 964 issued by the 
United States Department of Agriculture is devoted 
to the garden flea-hopper (Halicus citri) and its con- 
trol. This insect is a striking form belonging to the 
family Capsidz, and although the male is winged the 
female is of a different form and generally totally wing- 
less. Leguminous plants appear to constitute its 
favourite food, and both the adult and young insects 
suck the sap from punctures which they make in the 
tissues. Discoloration and wilting are the symptoms 
produced, and in severe cases of infestation death 
supervenes. Clean cultivation in order to prevent the 
hibernation of the insect in weeds was found to result 
favourably in reducing the numbers of the pest, and is 
regarded as the most adequate controlling measure so 
far devised. 


In a paper of unusual interest in the Journal of 
Genetics, vol. 11, No. 2, Miss I. Leitch gives an 
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account of breeding experiments with some of the 
Princess Beans of Prof. Johannsen. The latter de- 
scribed a mutation having longer seeds, which arose in 
one of his pure lines, and bred true, showing it tc 
have been homozygous at the time of its origin. 
This long mutant (M) has now been crossed with its 
parent form (E). The seeds from the cross, containing 
F, embryos in F, seed-coats, show curves of distri- 
bution for length ranging from below the lowest limits 
of the pure line E to the upper limit of M. Furthe: 
experiments show that a definite new type, X, shorter 
and broader than E, is segregated out from this cross. 


' The hybrids either split into M, X, and an inter- 


mediate type which goes on segregating, or they do 
not split at all; and the ratios indicate that a simple 
Mendelian difference is involved between M and E. 
The mutant type is found to differ not only in length 
of seed, but also in producing fewer seeds, and in 
being more liable to fungus attack. It is pointed 
out that the theory of loss of factors does not 
account for the nature of this mutation, and it is 
suggested that the absence of segregation, as de- 
scribed in certain cases, may have a cytological basis. 


Tue extensive series of memoirs brought together by 
Dr. Emil Abderhalden under the title of ‘‘ Handbuch 
der biologischen Arbeitsmethoden ”’ includes, as Ab- 
teilung 10, Heft 2, an illustrated work. by O. Abel, 
of Vienna, on the methods of palzobiological research 
(Urban and Schwarzenberg, Berlin, 1921, 30 marks). 
The external forms, adapted for special modes of life, 
exhibited by living animals are freely used as aids in 
restoring fossil remains. Striking examples of con- 
vergence are also given, where similarity of habit has 
induced an external similarity which might easily mis- 
lead where hard parts are alone preserved. Heil- 
mann’s walking Archzopteryx, compared with the 
dinosaur Ornitholestes, is interestingly reproduced, 
but is surpassed by the author’s own reconstruction 
of a pterodactyl on a branch in the attitude of an 
Indian bat. The appeal throughout is from the fossil 
to the animate world, and under the influence of these 
pages we may see Machairodus stealing through our 
museum corridors, Belemnoids shooting backwards to 
pierce the entanglement of alga, and Coccosteus elud- 
ing study by a wave of its long-drawn tail. In 
Lieferung 28, which forms Heft 1 of the same Ab- 
teilung, Th. Arldt, of Radeberg, treats of the methods 
of palezogeography. Palzeontology is here called in as 
an ally, but it must work hand-in-hand with con- 
siderations of general geology. None of the published 
palzographic maps are reproduced, perhaps on account 
of their lack of resemblance to anything on the earth 
at the present day. This is, of course, due to our 
ignorance of topographic details, and the author is 
modestly content with a general essay on how to 
approach a very difficult subject. 


Mr. R. Lioyp PragGER’s account of the genus 
Sedum as found in cultivation, which fills 314 pages 
of the recent issue of the Journal of the Royal Horti- 
cultural Society (vol. 46, May, 1921), will interest the 
botanist as well as the gardener. The genus is widely 
spread throughout the northern hemisphere, mainly 
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in’ temperate countries or on the mountains in lower 
latitudes, reaching the equator on the mountains of 
Central Africa and South America. About 500 species 
ire at present known to the botanist. Mr. Praeger 
has, to the best of his ability, ransacked the gardens 
‘,f the world, and has received and grown no less than 
151 species, of each of which he gives a full descrip- 
tion with a good illustration showing the habit of 
‘he plant and structural details of leaf and flower. 
Of this number only about twenty-seven are usually 
found in English and Continental gardens, though 
many of the rarer ones are of considerable interest or 
beauty. Further, there are great possibilities; among 
the many hundreds of new plants described in recent 
years from China, especially from the scarcely acces- 
sible western provinces, are at least ninety new 
species of Sedum which are known almost entirely 
from dried specimens in .the herbarium. Mexico, 
which is now known to be extraordinarily rich in 
Sedums, was until recent years a ‘terra incognita, and 
many handsome species are in cultivation at Washing- 
ton and elsewhere, though almost unknown in Euro- 
pean gardens. The Sedums are notorious for the 
ease with which a scrap will take root and grow; 
in many species detached leaves will produce a bud 
and root from their base, which speedily form a new 
plant. They are also very easy to cultivate, and few 
plants are better fitted to endure adverse conditions of 
soil and moisture. 


A map to show the chief sources of metals in the 
British Empire with diagrams of production for 1918 
has been prepared under the direction of the Mineral 
Resources Committee of the Imperial Institute 
(Messrs. G+ Philip and Son, 5s. 6d. net, on paper). 
The sheet, measuring 35x44 in., contains a map 
of the world, excluding high latitudes, on Gall’s pro- 
jection, a number of inset maps, and diagrams of out- 


put for the chief metals and metallic ores. It is | 


executed on a bold scale with a view to its utilisation 
as a wall-map for reference and educational purposes. 
One striking effect of the diagrams is to make it 
evident that, except in respect of gold, nickel, and 
perhaps tin, the British Empire output of no metal 
amounts to 50 per cent. of the world’s output; in 
many cases the proportion is much lower. It is a pity 
that the figures for a more normal year could not 
have been utilised. 


Capt. J. B. L. Noet has recently laid before the 
Royal Geographical Society some notes from his own 
experience on the photographic equipment . and 
methods of work for travellers. These notes are 
offered as an addition to the instructions already con- 
tained in the society’s ‘‘Hints for Travellers,’’ and 
are well worth the study of anyone interested in the 
subject. For general purposes he advocates a quarter- 
plate camera, made of metal if possible, but otherwise 
well brass-bound, as giving better results with modern 
anastigmats and later enlargement to whole-plate ‘size, 
than photographs of this size taken direct, with a 
great saving in both portability and rapidity of action. 
The tripod, however, should be as constructed for 
whole-plate cameras, and may easily be provided with 
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an azimuth circle and compass. The lens should be a 
convertible anastigmat with a between-lens shutter. 
For special “instantaneous ”? photography the reflex 
camera is replaced by a_ vest-pocket fixed-focus 
camera, which is the acme of portability and sim- 
plicity. The author deals also with orthochromatic 
modifications, kinematography, and sundry other 
matters. ‘‘Development,’’ he says, ‘should always 
be carried out in the field within about fourteen days 
of exposure, and within six days in tropical countries.’’ 


LONG-RANGE forecasts issued officially in the early 
part of the autumn have, beyond doubt, been most 
thoroughly appreciated by the general public. The 
forecasts, issued on September 26 and 28, scarcely 
surprised those who have carefully watched the pro- 
gress made by the Meteorological Office in recent 
years, although the venture was bold. The Meteoro- 
logical Magazine for November contains an explana- 
tion of the long-range forecasts made, and deals with 
the weather conditions which led to the forecast, 
giving ‘in detail the weather which followed. The 
circumstances are set out by Mr. E. V. Newnham, 
who is engaged in the Forecast Branch of the Meteoro- 
logical Office. An anticyclone was centred over the 
British Isles and low-pressure systems existed over 
Iceland as well as in Scandinavia and in the neigh- 
bourhood of the Azores. The occasions of similar 
conditions in September were tabulated for several 
years, and the duration of later fine weather was 
noted for: stations in England south of the Mersey 
and Humber. The time elapsing before the com- 
plete break up of the fine spell over eastern England 
was only in one instance less than a fortnight. In 
the recent September long-range forecasts there was 
a temporary break in the south-west in some places 
on the seventh and eighth days. In northern England 
appreciable rain fell on the eighth and ninth days. 
Over eastern and central England south of the 
Humber a definite break-up had not occurred on 
October 14, The ten-day forecast issued on Sep- 
tember 26 for the southern half of the kingdom was 
not altogether a success, but the fourteen-day fore- 
cast for the eastern and central parts of England 
issued on September 28 was decidedly successful. 
Beyond doubt similar forecasts will be made in the 
future as opportunity is afforded. 


“Tue British Journal Photographic Almanac ’’ 
makes its appearance as usual, and continues to be 
the indispensable book of reference for all who are 
in any way concerned with the practice of photo- 
graphy. The editor has few notable departures to 
chronicle for the past year. The chief of those men- 
tioned is the process of desensitising exposed plates 
so that development may be carried on in a much 
brighter light than is otherwise permissible. In the 
‘Epitome of Progress’’ attention is directed chiefly 
to practical details, as the more strictly scientific 
matters are now being systematically recorded in 
‘*Photographic Abstracts ’’ prepared by the Scientific 
and Technical Group of the Royal Photographic 
Society. We congratulate the editor on his “ History 
in Brief of Photographic and Photo-mechanical Pro- 


de- | 
> in 
tc 
sin. 
its 
ing 
tri- 
lits 
he: 
ter 
SS, 
er- 
do 
ple 
E 
sth 
in 
ed 
is 
le- : 
is. 
by 
ch 
b- 
oh 
3). 
4 
in : 
ne 
AS 
S- 
1- 
1€ 
1 
n 
il 
e 
ir 
“4 : 
a 
n 
| 
| 

| 


580 


NATURE 


[ DECEMBER 29, 1921 


cesses,’’ for no one can properly appreciate any sub- 
ject unless he is acquainted with at least the outlines 
of its history. The tables given in this almanac are 
so numerous that some of the older ones have occa- 
sionally to be omitted to make room for others, but 
the omission is largely compensated for by a list of 
those not included, with the most recent year of the 
almanac in which each may be found. 


A CHEMICAL examination of a Babylonian glass vase 
of a date approximately 1000 B.c. is described in the 
Chemiker Zeitung of November 15 by Dr. F. Rathgen. 
It appears to have been formed by the application of 
soft glass to the outside of a clay shape, and has 
been but little attacked by the soil-water. The glass 
was white and opaque, the presence of microscopic 
white fused spherules being observed. Analysis gave 
silica, 73-32; alumina, and ferric oxide, 11-78; calcium 
oxide, 5-86; potassium and sodium oxides, 4-46; and 
cupric oxide, 3-88. The vase was decorated by oval 
to circular lenticular pieces of glass fused on the 
body. A piece of magnesite from the same period 
showed borings which indicate the use of a tubular 
boring instrument with the addition of an abrasive, 
possibly quartz. Such instruments, belonging to the 
Neolithic period, have previously been described. A 
finger-ring of metallic tin is also referred to. A 
method of detecting indigo in coloured fabrics, depend- 
ing on its sublimation in a current of carbon dioxide 
at 230° C., showed its presence in the garment of an 


Egyptian princess of the year 1000 B.c.. Indigofera 
argentea occurs in Egypt. 


GENERALLY speaking it is found more economical ‘o 
utilise the whole of the available head in a reservoir 
system intended for domestic water supply to over- 
come the frictional resistance in the supply mains, 
rather than to attempt to use it also as a source cf 
power. Occasionally, however, where multiple rc- 
servoirs are used, and where these are at different 
elevations, or where a constant flow of compensation 
water is available, it is possible to develop an appre- 
ciable amount of power at the expense of a head which 
would otherwise be wasted. An interesting example 
of this is to be found in connection with the water- 
works of the Bradford Corporation in the higher 
reaches of the Nidd. Here advantage has been taken 
of an existing high-level reservoir at the head cf 
the Nidd Valley. The new reservoir is now under 
construction at a lower level, and the discharge from 
the higher reservoir is being utilised to drive a hydro- 
electric plant, which will supply the power required 
for operating the ropeways, cranes, crushers, and 
other machines required for the building of the dam, 
and for lighting the improvised village where the 
workers will live. The power-house contains two 
300 h.p. turbines, each directly coupled to a three- 
phase alternator of 200 kw. capacity at 2200 to 2400 
volts. Messrs. Vickers, Ltd., have been responsible 
for the construction of the hydro-electric scheme. 


Our Astronomical Column. 


THe January Mereors.—Mr. W. F. Denning 
writes :—‘‘The opening nights of every New Year 
are marked by an abundance of meteors, though they 
vary in number at different returns, and are some- 
times altogether obscured by clouds. The best time 
to look for them at their next appearance will be in 
the two hours preceding 7 a.m. on January 4, but 
they may also be plentiful on the morning and evening 
of January 3. This particular shower furnishes con- 
spicuous objects with long flights of moderate speed. 
The radiant point is usually in 230°+54°, and this is 
near the northern horizon at about 8.30 p.m. An 
hour before sunrise, however, the position is high in 
the north-east and situated far more favourably for the 
distribution of meteors. 

‘This particular system has not been hitherto asso- 
ciated with any known comet, but it is highly probable 
that it is connected with some body of this kind which 
existed in past times, and possibly exists to-day.’’ 

The shower appears to have become definitely visible 
at an earlier period than usual at this return. 

On December 20 a bright meteor was seen by Miss 
Cook at Stowmarket and by Mr. F. Sargent at the 
University Observatory, Durham. A comparison of 
the recorded paths indicates the radiant point at 
229°+60° and the height of the object from 72 to 
55 miles over the region of Surrey. 

On December 23 several meteors, including a bril- 
liant one at 8 p.m., were observed from Bristol from 
the same shower, and there seems no doubt that the 
display of Quadrantids is prolonged over a rather 
considerable period, though it furnishes a really 
abundant display over a few hours only. 
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Tue Furtuest Ciuster.—The cluster N.G.C. 7006 
has the distinction of being the most remote celestial 
object of which the distance has been determine: 
in a manner that inspires some confidence. Dr. Har- 
low Shapley and Miss B. W. Mayberry contribute an 
article on it in Proc. Nat. Acad. Sci., May, 1921. It 
is on a line from a to y Delphini, prolonged to twice 
the distance. between them. The distance in kilo- 

arsecs by five independent methods is given as 
ollows :— 


Method. 
Parallax-diameter correlation. 
Photog. magnitude brightest 25 stars. 
Photo-vis. magnitude brightest 38 stars. 
Integrated visual magnitude. 
69 Median magnitude of 11 Cepheids. 


_Distance kp. 


The mean of all the methods gives 66-4 kiloparsecs, 
or 217 thousands of light-years. 

The first and fourth methods have little a priori 
weight, and are merely used because experience shows 
that the linear magnitudes and absolute luminosities 
of globular clusters vary only between narrow limits. 

In the fifth method the measured median magnitude 
is 18-96, and the assumed absolute magnitude is 
—0-23, derived from the study of similar stars in 
other clusters. 

The assumption that there is no sensible absorption 
of light in the intervening space is supported by the 
fact that the colour indices of the brighter stars are 
quite comparable with those of stars in the sun’s neigh- 
Absorption would tend to: make them 
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A* the annual public meeting of the Paris Academy 

of Sciences the prizes and grants for 1921 were 
awarded as follows :— 

Mathematics.—The Francoeur prize to René Baire, 
for his work on the general theory of functions; the 
bordin prize was not awarded, as no memoir on the 
guestion set was received. 

Mechanics.—The Montyon prize to Edmond Fouché, 
for his studies on the theory of rectifying columns in 
fractional distillation; the Poncelet prize to Emile 
Jouguet, for his work as a whole; the Boileau prize 
to Edmond Maillet, for his work on subterranean and 
fluvial hydraulics; the Pierson-Perrin prize between 
Jean Aubert, for his work entitled ‘Probability in 
Shooting in War,’’ Denis Eydoux, for his works on 
general and applied hydraulics, and Albert Thuloup, 
for his works on the resistance of materials and his 
study on elastic doublets. 

Astronomy.—The Lalande prize to Paul Stroobant, 
for the whole of his work in astronomy; the Ben- 
jamin Valz prize to Jean Trousset, for his experi- 
mental work on double stars and the errors of divided 
circles, and for his studies on the eighth satellite of 
Jupiter and the moon’s motion; the G. de Ponté- 
coulant prize to A. C. D. Crommelin, for his astro- 
nomical work as a whole. 

Geography.—The Gay prize to Georges Perrier, for 
his work in geodesy, especially in connection with 
the measurement of an arc of meridian in equatorial 
America. In the absence of candidates fulfilling the 
very special conditions of the founder, the Tchihatchef 
foundation is not awarded. 

Navigation.—The prize of 6000 francs between 
William Loth (4000 francs), for his inventions con- 
nected with navigation, especially for his method of 
guiding ships into ports, and René Mesny (2000 
francs), for his work on radiogoniometry ; the Plumey 
prize to Paul Dumanois, for his memoir on the deter- 
mination of a criterion of general fatigue of internal 
combustion motors. 

Physics.—The Gaston Planté prize to Cyrille Guil- 
bert, for the whole of his work on electricity; the 
Hébert prize to Jean Baptiste Pomey, for his books 
on electrical theory and wireless telegraphy and. tele- 
phony; the Henri de Parville prize to Paul de la 
Gorce, for his experimental researches on the electro- 
chemical equivalent of silver, testing of dielectrics, 
photometry of electric lamps, and the determination 
of the harmonics of an alternating current; the 
Hughes prize to Joseph Bethenod, for his work in 
Wireless telegraphy; the Clément Félix foundation 
to Maurice de Broglie, for the continuation of his re- 
searches on the X-rays. 

Chemistry.—The Montyon prize (Unhealthy Trades) 
to the late’ Lucien Ville (2500 francs), for his work 
on poison gas; Jean Pougnet receives an honourable 
mention (1500 francs), for his contribution to the 
chemical study from the manufacturing point of view 
of some chemical war products; ihe Jecker prize to 
Jean Eugéne Léger, for his researches on organic 
chemistry; the Cahours foundation, encouragements 
of 1500 franes to Charles Courtot, for his researches 
on the fulvene series, and to Charles Dufraisse, for 
his work on ethylenic stereoisomerism ; the Berthelot 
prize to Mme. Ramart-Lucas, for her work in organic 
chemistry ; the Houzeau prize to Pierre Jolibois, for 
his researches in inorganic and physical chemistry. 

Mineralogy and Geology.—The Cuvier prize to 
Alexandr Petrovié Karpinskii, for .his work in 
paleontology and geology ; the Delesse prize to Lucien 
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Prize Awards of the Paris Academy of Sciences for 1921. 


| et les entérites chroniques de guerre ”’; 


Mayet, for his geological work; the Victor Raulin 
prize to Louis Mengaud, for his memoir, ‘ Recherches 
géologiques dans la région cantabrique ’’; the Joseph 
wabbe prize to Edouard Alfred Martel, for his new 
treatise on subterranean water. 

Botany.—The Desmaziéres prize to Robert Douin, 
for his researches on the Marchantia; the Montagne 
prize between René Maire (1000 francs), for his work 
on the mycological flera of northern Africa, and 
G. Bioret (500 trancs), for his memoir entitled ‘* Le 
développement et la biologie des graphidées corti- 
coles’’; the Thore prize to Samuel Buchet, for his 
researches on the Myxomycetes of France; the de 
Coincy prize to Henri Chermezon, for the whole of 
his botanical researches; the Jean de Rufz de Lavison 
prize to Raoul Cerighelli, for his memoir on root 
respiration and the application of these researches to 
the influence of the soil on vegetation. 

Anatomy and Zoology—The Da Gama Machado 
prize to Jean Verne, for his studies on the pigments 
of the decapod crustacea; the Savigny prize to 
Armand Krempf, for his researches on the growth of 
coral. : 

Medicine and Surgery.—Montyon prizes to Emile 
Roubaud (2500 francs), for his work relating to 
paludism in France, Célestin Sieur and Raoul Mercier 
(2500 francs), for their memoir on “Le service de 
santé du groupe d’armées Fayolle en 1918, and 
Edouard Bourdelle (2500 francs), for his book on the 
regional anatomy of the domestic animals, part 3, 
the pig. Honourable ‘mentions (1500 francs) to 
Edouard Antoine, for his work entitled “Les recto- 
colites graves ”?; Marc Rubinstein, for his practical 
treatise of serology and serodiagnosis; and Arthur 
Vernes, for his atlas of syphilimetry. Citations to 
Jacques Carles, for his work ‘* La dysenterie amibienne 

to Fernand 


Masmonteil, for his memoir ‘Des fractures dia- 


| physaires de |’avant-bras ’’; to Pierre Menard, for his 


mercury sphygmo-manometer; and to Henri Velu, 
for his work on Moroccan veterinary pathology. An 
encouragement (1000 francs) to Mile. Augustine Forget 
(“ Barria”’), founder and director of La rééducation 


de la parole; the Barbier prize to Ernest Sacquépée, © 


for his researches on gas gangrene; the Bréant prize 
(sooo francs accumulated interest) to Edouard Dujardin- 
Beaumetz and Edouard Joltrain, for their work in con- 
nection with an outbreak of bubonic plague; the 
Godard prize to Xavier Delore and André Chalier, for 
their memoir on congenital tuberculosis; the Mége 
prize is not awarded; the Bellion prize equally be- 
tween Etienne Ginestous, for his practical treatise of 


| ocular hygiene, and Georges Rosenthal, for his work 
| on tracheo-fistulisation; the Baron Larrey prize to 


Georges Ferry, for his memoir on aviators’ disease ; 
the Argut prize to Francois Foveau de Courmelles, 
for his work on radium and X-rays in connection with 
gynzecology. 
~ Physiology.—The Montyon prize to Henri Piéron, for 
his work on the reflexes; the Lallemand prize to 
Georges Guillain and Alexandre Barré, for their book, 
“Travaux neurologiques de guerre’; the Philipeaux 
prize to Edouard Grynfeltt, for the whole of his work 
on the anatomy and physiology of the vertebrate eye ; 
the Fanny Emden prize is not awarded. 
Statistics—The Montyon prize to Gabriel Letain- 
turier, for a book entitled ‘‘Two Years’ Work in the 
Yonne during the War.’’ 
History and Philosophy of Science.—The Binoux 


| prize to Alfred Rouxeau, for two books entitled 
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“‘Laénnec before 1806”? and ‘Laénnec after 
1806.”’ 

Medals.—The Arago medal to Auguste Pavie, for 
the eminent services which he has rendered to science 
and to France by his explorations in Indo-China. 

General Prizes.—Prize founded by the State: Grand 
prize of the physical sciences. No memoir was re- 
ceived on the subject set, but two honourable men- 
tions (1500 francs each) are awarded to Paul Honoré 
Fritel, for his works on the palzobotany of the Paris 
Tertiary, and to Pierre Marty, for his researches on 
the fossil flora of the Cantal. The Petit d’Ormoy 
prize (pure and applied mathematics) to the late 
George Humbert, for his work as a whole; the Petit 
d’Ormoy prize (natural science) to Marcellin Boule, 
for the whole of his work in paleontology; the Le 
Conte prize to Georges Claude, for his numerous in- 
ventions and applications of science to industry; the 
Jean Reynaud prize to the late Yves Delage, for the 
whole of his scientific work; the Baron Joest prize 
to Jacques Duclaux, for his researches and memoirs 
on colloids; the Parkin prize to Fernand de Montessus 
de Ballore, for his work in seismology; the Saintour 
prize to Pierre Boutroux, for his work in mathematics 
and the history and philosophy of science; the Henri 
de Parville prize to Camille Martinot Lagarde, for his 
publications on aviation motors; the Lonchampt prize 
to Augustin Damiens, for his researches on the 
bromine existing normally in animal tissues; the 
Wilde prize to Ferdinand Canu, for his study of the 
fossil bryozoa; the Gustave Roux prize to Louis Eblé, 
for his meteorological work; the Thorlet prize to 
Adolphe Richard, for his work in bibliography. 

Special Foundations.—The Lannelongue foundation 
(accumulated interest) between Mmes. Cusco and Riick. 

The Laplace prize to Pierre René Ricard and Jean 
Louis Joseph Edmond Berthelot; the L. E. Rivot 
prize to Pierre René Ricard (750 francs), Jean Louis 
Joseph Edmond Berthelot (750 francs), Michel Ray- 
mond Hippolyte Clovis Duhameaux (500 francs), 
Pierre Jules Lion (500 francs), Jean Pierre Paul 
Chapouthier (750 francs), Jean Gustave Marie de Séze 
(750 francs), Jean Emile Lecoannet (500 francs), and 
Gaston Albert Oudotte (500 francs). 

The Trémont prize (1000 francs) to Louis P. Clerc, 
for his work entitled ‘The Applications of Aerial 
Photography ’’; the Gegner foundation (arrears of 
interest) to Ernest Lebon; the Henri Becquerel prize 
to Camille Flammarion, for the whole of his work; 
the Charles Bouchard foundation to Maxime Ménard, 
for his work in radiography. 

The Bonaparte Foundation—The committee has 
examined twelve applications for grants from this 
fund and recommend the following :—(1) 2000 francs 
to Fernand Blanchet, for his researches on the detailed 
geological structure of the Escreins massif (High 
Alps); (2) 10,000 francs to the Fédération francaise 
des Sociétés des Sciences naturelles, as a contribution 
to the publication of the ‘‘ Faune de France.”’ 


The Loutreuil Foundation.({1) Grants to establish- | 


ments mentioned by the founder :— 


National Museum of Natural History.—6ooo francs 
to Paul Lemoine, for geological researches on th: 
Paris basin. 2000 francs to Ferdinand Le Cerf, to 
assist him in pursuing his researches on the A%ge- 
riida by the study of the collections in England. 

National Veterinary School at Lyons.—2o00 francs tv 
this establishment for completing the grant made in 
1918 for the purchase and installation of a kinemato 
graph for teaching purposes. 2000 francs to Francois 
Maignon, for his researches on opotherapy and avita 
minosis. 1500 francs to Armand Porcherel, for his 
studies on mules. 

National Veterinary School of Toulouse.—3000 franc. 
to Jean Sendrail, André Martin, and Robert Lasserr: 
for their researches on various parasites of the Tou- 
louse region and the diseases caused by them. 150» 
francs to Charles Hervieux, for his studies on the 
transformation of chlorophyll in animals. 

(2) Grant accorded to establishments called to th: 
committee of the foundation by the President of the 
Institute 

Conservatoire national] des Arts et Métiers.—3000 
francs to Léon Guillet, for an installation for the 
study of magnetism and the examination of metal 
fractures. 

(3) Grants made on direct application :— 

6000 francs to Louis Bazy, for his researches on 
the application to surgery of the data acquired in 
general bacteriology. 

2000 francs to Louis Bedel, for the study of the 
fauna of the Seine basin. ; 

5000 francs to the Société des Amis du Laboratoire 
des Essais méchaniques et métallurgiques de Grenoble, 
to contribute to the organisation of a laboratory. 

3000 francs to the Journal des Observateurs. 

2500 francs to Jean Charcot, for the purchase of 
instruments to be placed on ships in the Navy in 
view of oceanographic researches. 

5000 francs to Henri Deslandres, for his studies on 
the ionisation of the air. ‘ 

6000 francs to the Ecole supérieure d’Aéronautique 
et de Construction méchanique, for the purchase of 4 
Le Chatelier apparatus required for the micrographic 
study of metals. : 

10,000 francs to the Fédération francaise des 
Sociétés des Sciences naturelles, for the publication of 
the ‘‘Faune de France.”’ 

8000 francs to the Institut agricole de Beauvais, to 
develop agricultural experiments. 

4000 francs to the Institut industriel du nord de 
la France, to improve the scientific equipment of this 
establishment. 

3000 francs to Armand Lambert, for the revision of 
the calculations of the catalogue of fundamental stars. 

10,000 francs to the Observatorv of Ksara, to en- 
able it to resume its normal working. ‘ 

5000 francs to the Société de Géographie, for the 


_ publication of various maps. 


15,000 francs to the Académie des Sciences, for 
printing the catalogue of the inventory of the scientific 
periodicals of Paris. 


Anthropology at the British Association. 
ECTION H (Anthropology) met under the presi- ° 


dency of the Right Hon. Lord Abercromby, Sir 
James Frazer, who had been announced to preside, 
finding himself unable to attend the meeting. Owing 


to the late date of Lord Abercromty’s acceptance of . 
| programme reference has already been made in these 


office he had had no opportunity to prepare an address, 
and the sectional programme consequently lacked this 
important item, upon which the success of the sectional 
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proceedings largely depends. Notwithstanding this un- 
fortunate omission, a fuil and interesting programme 
attracted gdod audiences and gave rise to much valu- 
able discussion. 

Of the three organised discussions included in the 


columns to two, namely, Sir Richard Temple’s appe-! 


| for an Imperial School of Applied Anthropology and 
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ihe discussion on “The Origin of the Scottish 
People,’’ held in joint session with Section E (Geo- 
eraphy). The third discussion—on totemism—was 
initiated by Sir William Ridgeway. He said that 
some years ago he had pointed out that vegetation 
-pirits and totemic beliefs were secondary to a primary 
lief in the continued existence of the soul after 
death and in its transmigration. The sacredness of 
certain rocks, trees, plants, and the like depended 
upon the belief that they were the abode of the 
spirits of those who were buried under or near them 
or were killed near them. ‘Totemism arose from a 
like belief. Lhe bodies of the dead were left to be 
devoured by wild beasts, and it was believed that 
the spirits inhabited their devourers. In other cases 
it was still believed that the spirits of the dead entered 
or dwelt in certain animals or trees. Sir William 
Ridgeway’s theories appeared to be generally accept- 
able to his hearers with the exception of Dr. Hart- 
land, who, without entering into a detailed discussion 
of the evidence in support of the theory, pointed out 
that it made totemism later than and dependent upon, 
the belief in the immortality of the soul, which is 
not a primary or fundamental belief in primitive 
religion. On the other hand, Dr. Rivers gave whole- 
hearted support to Sir William Ridgeway’s view, 
laying particular stress upon the element of re- 
incarnation. Totemic peoples were averse from eating 
their totem, as it would bé cannibalism. The strong 
impression made upon the community by the personality 
of the ancestor with whom the totemic cult originated 
suggested that he was the representative of a higher 
culture coming from outside the community. Dr. 
Haddon suggested that the hero-cult of Eddystone 
Island, which had been mentioned as cutting across 
the totemic cult, was probably a graft on an earlier 
hero- or ancestor-cult. Dr. DVonald MacKenzie 
pointed out that beliefs connected with holy trees 
and other objects did not necessarily connote a 
totemic belief, and Mr. H. A. Migeod referred to the 
absence of totemism among the peoples of West 
Africa. 

Among other ethnographical papers considerable 
interest attached to the two communications by the 
Kev. J. Roscoe, dealing with work of the Mackie 
Ethnological Expedition to Uganda. Of these, one 
gave a popular summary of the results of investiga- 
tions among the ‘peoples of Ankole and Bunyoro, and 
described in detail the milk ceremonial of the dominant 
pastoral tribes. He suggested that these peoples may 
be connected with the Galla, and through them with 
ancient Egypt. Wherever they are found they are 
the dominant race, having subdued and enslaved the 
aborigines. In some districts they avoid inter- 
marriage, and the two clearly differentiated races are 
found side by side. The expedition had succeeded in 
finding a line of demarcation between the pastoral 
people of the Lake region and the Somali, Nandi, 
and Masai tribes, who are of the same origin. In 
his second paper Mr. Roscoe dealt with the death 
ceremonies of the tribes of the Lake region, which 
are based upon the belief in ghosts—the only super- 
natural being in which the native believed. The 
Bagesu are ceremonial cannibals, and eat their dead 
lest the ghost do harm to the young people of the 
family. In Ankole, Bunyoro, and Buganda the ghosts 
are propitiated by various forms of offering. An im- 
portant paper by Mr. T. F. Mcllwraith also dealt 
with African death rites. As the result of an analysis 
of the ceremonial of West Africa and the Congo, he 
suggested that the sporadic custom of preserving the 
bodies of chiefs, combined with the occasional use of 
a coffin, the anthropomorphic figure, and sometimes 
the use of representations of the deceased, point to 
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the possibility of influence from ancient Egypt, which 
may have spread inland from the coast; this would 
account for the absence of similar practices in East 
Africa. If, however, the diffusion took place by land, 
their absence in that area would be due to the influx 
of the pastoral tribes. An interesting paper by Mr. 
F. W. H. Migeod dealt with the ceremonial avoidance 
of @ontact with the ground as practised in different 
parts of Africa on a variety of occasions. The author 
was not, however, able to suggest any one general 
reason for the practice. A communication presented 
on behalf of Mr. M. W. Hilton-Simpson described a 
primitive ‘‘water-clock ’’ in the form of a bowl in 
use among the Shawia of Algeria. In the bottom 
of the bowl is a hole through which water penetrates 
until the bowl fills and sinks. This ‘‘clock ’”’ is used 
in connection with the regulations of the water-supply 
for irrigation; each landowner is entitled to a definite 
number of ‘‘sinkings,’? after which the water is 
turned off. The bowls, which are the property of 
the community, are now often made of zinc, but old 
specimens are of beaten copper. The author attributed 
a considerable antiquity to this method of time- 
measurement. 

Dr. W. H. R. Rivers described the Melanesian 
system’ of land tenure, with special reference to the 
customs of Ambrim and Eddystone Island. In the 
patrilineal societies of these islands the system of land 
tenure is essentially communistic, and agrees with 
the type of tenure found in the matrilineal parts of 
the archipelago. On the other hand, ownership of 
trees may be assigned to individuals by a religious 
ceremony, and is distinct from ownership of the 
land. Dr. Rivers held that the system was a com- 
promise-formation between the communism of the 
indigenous population and the individualism of immi- 
grants. Mr. Lewis Spence discussed the sources of 
our knowledge of the religion of ancient Mexico. 

Aspects of Scottish folk-iore formed the subject of 
two communications. Canon J. A. MacCulloch dealt 
with the attitude of sixteenth- and seventeenth-century 
folk-lore to fairies and witches, attributing the 
common ban which the people placed upon fairies and 
witches alike to the ecclesiastical attitude which 
regarded them both as equally connected with the 
powers of darkness; and Dr. Donald MacKenzie 
discussed the peculiar features of Scottish folk-lore, 
with special reference to its differences from that of 
Ireland, and the evidence which, in his opinion, it 
exhibited of culture drifting. It is interesting to note 
that whereas pork was eaten freely in Ireland from 
the dawn of history, it was, and in certain localities 
still is, tabu in Scotland. 

Apart from the discussion on “The Origin of the 
Scottish People,’’ only two communications dealt with 
the physical side of the science, but both these were 
of considerable interest. Dr. Nelson Annandale ex- 
hibited photographs of physical types, part of a series 
which had been formed in the Zoological Department 
of the Indian Museum at Calcutta, and suggested the 
institution of similar series in other localities for 
educational and scientifie purposes; and Miss Fleming 
discussed the necessity for recognising modifications 
in the standards of race distinction in the case of 
women, particularly in connection with the ages at 
which alterations take place in skull form, in the 
shape of the head, and in coloration. 

The archzological papers presented to the section, 
as is usual, attracted considerable attention, and with 
good reason. Prof. Baldwin Brown, in a paper of a 
more philosophic type than is common in the pro- 
ceedings of the section, discussed the rationale of 
primitive art, with special reference to recent dis- 
coveries, and pointed out that, being of practical use to 
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the individual and the race, it was, in a sense, forced 
on them. It was thus in conflict with the idea of 
the freedom of artistic activity—the corner-stone of 
current artistic theory. Mr. Miles Burkitt described 
the new painting of Paleolithic age found in the 
Pyrenean cave of Trois Fréres. The painting por- 
trays a number of animals arranged as a frieze, and 
the figure of a masked man with stag’s antlers on 
his head and with a tail which the author compared 
with the early Gallic god, always shown as masked, 
and the Cretan god of Minoan times. This figure 
elicited some interesting remarks from Miss Murray 


on the possible existence of a witch-cult in Palzo- | 


lithic times. Mr. Leslie Armstrong exhibited a re- 


production of the engraved flint found last year at — 


Grime’s Graves. 

As a preliminary to the excursion made by 
members of the section to the excavations on Traprain 
Law, Mr. Alex. O. Curle gave an account of the 
earthworks and settlements on this site, and described 
the magnificent hoard of fourth-century silver plate 
discovered there and believed to have formed part 
of the booty pillaged by Saxon pirates from Gaul. 


| view to archzological investigation. 
| a cemetery at Chauchitsa produced a large numbcr 
| of objects of the Iron age, including bronze orna- 


Among other communications on archeological sub- 
jects mention. must be made of Miss Murray’s account 
of her investigations in Malta, which brought to light 
the site of a megalithic temple at Boy en Nadur, on 
the Bay of Marsa Scirocco, and Dr. T. Ashby’s account 
of the year’s work in Italy and Tunisia, which has 
given us, particularly at Ostia and Pompeii, much 
fresh evidence as to Roman domestic architectur:. 
Mr. J. Whatmough dealt with the functions of the 
Rehtia, the Venetic goddess of healing, suggesting 
that the so-called “nails ’’ and “wedges ” associate 


_ with the cult are to be explained as a specialised type 


of votive hair-pins with pendant axe-shaped talismans. 

Mr. Stanley Casson gave a descriptive account of 
a journey through Macedonia undertaken under the 
auspices of a committee of the Association with a 
Excavations of 


ments, pottery, hand- and wheel-made, some gold, 
and a little iron. These finds throw an interesting 
light upon the culture of Macedonia and its relations 
with Greece at this period. 


Valency Bonds and the Mechanism of Organic Reactions. 


a | N recent years the significance of the conventional 
bond in the structural formule of organic com- 
pounds has been the subject of much _ speculation, 
more particularly in reference to the view that the 
bond corresponds with the field between two opposite 
electrical charges associated with the chemically com- 
bined atoms. The electrical conception of the valency 
bond has been further developed in a very interesting 
manner by Prof. A. Lapworth (Manchester Memoirs, 
vol. 64, No. 3, 1920) with the object of explaining the 
mechanism of the reactions of organic compounds. - 

Certain reactions, such, for example, as those of 
carbonyl compounds with electrolytes, suggest that the 
carbon atom of the carbonyl gr is more electro- 
positive than the oxygen atom of this group, in that 
the carbon atom invariably enters into combination 
with the negative ion. The relative polar character 
which the two atoms seem to display at the moment 
of chemical change may thus be indicated by ascribing 
+ and — signs to the carbon and oxygen atoms 
respectively. Other reactions—for example, the aldol 
reaction—suggest that the hydrogen atom in the group 
:CH-CO: is positive relatively to the carbon atom 
with which it is in combination, and it would there- 
fore seem that the group in question can be repre- 
sented by the formula ¥ 

Tt 
H-C-C:0 
+-+- 

in which the contiguous carbon atoms have opposite 
polarities. There is a good deal of evidence in favour 
of the existence of such latent polarisation in pairs of 
contiguous carbon atoms, and of the view that the 
carbonyl group tends to develop alternate negative 
and positive polarities in all the carbon atoms of any 
chain with which the carbonyl group is associated. 

Similar effects are produced by the -NO,, *SO,>, 
and -CN groups, and it would seem that the divalent 
oxygen and tervalent nitrogen atoms are the directing 
or “key atoms’ to which the development of the 
alternating latent polarisation is to be referred. The 
halogens are much less effective than oxygen and 
nitrogen, whilst hydrogen apparently exercises a 
perceptible influence of the opposite kind. 

The extension of the influence of the ‘key atom ”’ 
over any considerable range seems to require for its 
fullest display the presence of double bonds, usually 
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in conjugated positions. The conjugated structure of 
aromatic compounds affords ample scope for the 
directing influence of the “key atom,’’ and the be- 
haviour of aromatic compounds is quite in accordance 
with the predictions of the underlying general prin- 
ciple to which Lapworth has given the name of the 
‘principle of induced latent polarities.’’ It is shown 
that this principle affords a very plausible explanation 
of many groups of well-known reactions. 

e mechanism of organic reactions is also dealt 
with in the same volume (No. 4) by Prof. R. Robinson 
in a paper on ‘‘ The Conjugation of Partial Valencies.” 
The views put forward by this author have a close 
connection with the above theory of the development 
of latent atomic polarisation by induction. It is 
assumed that reactive (activated) molecules are those 
in which a rearrangement of valencies or a change 
in the position of the electrons has taken place. Such 
rearrangement or change in position is synonymous 
with the development of partial valencies. To illus- 
trate by a simple example, it is suggested that whereas 
the normal molecule of hydrogen chloride is repre- 
sented bv the formula H-Cl, the activated molecule 
is symbolised by H.----Cl---, in which the dotted 


lines represent partial valencies of which that of 
hydrogen is positive and that of chlorine is nega- 
tive. The author shows that the mechanism of many 
important reactions can be readilv interpreted in terms 
of such activated molecules. In particular, mention 
may be made of the phenomena of conjugation, the 
representation of which is considerably simplified, 
whilst at the same time the conception of a con- 
jugated system is widely extended. From the 
author’s point of view, conjugation consists, in fact, 
of the transfer of a free partial valency (or latent 
polarity) to an adjacent carbon atom or to other 
carbon atoms more widely removed, and in theory 
there is no limit to the transmission of reactivity 
within the limits of the molecular aggregates. 

Whether it is preferable to speak of the induction 
of latent polarisation or the transfer of partial 
valencies is not a matter of the first importance; it 
mav be taken for granted, however, that the views 
outlined by Lapworth and Robinson will be of great 
value in obtaining further insight into the mechanism 
of the reactions of organic compounds. 

M..D. 
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Agriculture in the Maryut District, West of Alexandria.! 


THE coast district lying to the west of Alexandria 
and known as Mareotis was well known in 
Greco-Roman times and for long after for its gardens 
and vineyards, and even down to the time of the 
Arab historian Makrisi figs and grapes from there 
were sold in Alexandria. For several centuries, how- 
ever, it has been a barren waste except for small 
patches of barley raised by the nomad Arabs in the 
more-favoured spots when the winter rains are plenti- 
ful. In the report under notice an account is given 
of an examination made by the Geological Survey 
and the Ministry of Agriculture of Egypt to deter- 
mine whether the area offered any prospect of a 
remunerative return from dry farming or from irriga- 
tion by the extension of the westernmost canal of the 
delta system, the Nubariya. 

The district which the report covers is a belt about 
15 km. wide on the shore of the Mediterranean, and 
it extends from Alexandria to a point about too km. 
to the westward. Starting from the sea-shore, there 
is, first, a series of white dunes formed of small 
rounded oolitic grains which, by the action of the 
winter rains, unite to form masses of more compact 
rock. Behind these dunes, which do not exceed 
10 metres in height, is a narrow depression which 
is of considerable fertility. Farther inland is a higher 
limestone ridge, where numerous ruins indicate that 
it'was once well populated. The main depression lies 
behind this ridge, and is about 4 km. wide; figs and 
barley are cultivated on the slopes on either side of 
the saline marsh which occupies the central portion 
of the depression. 

The rainfall, which is limited to the months 
October-March, varies considerably from year to year, 
ranging from 100-300 mm., and if rain is scanty in 
November the barley, which is sown as soon as the 
October rains occur, may yield a very poor crop. 


1“The Soils and Water Supply of the Maryut District. West of 
Alexandria.” By Dr. W. F. Hume and F. Hughes. (Cairo: Government 
Press, 1921.) 


Full details are given of the physical character of 
the soil in many parts of the district and at various 
depths, but what controls all extension of vegetation 
is the presence of intensely saline water at or near 
sea-level. On account of this the cultivation of any 
considerable area is difficult, and the Arabs are able 
to utilise only the more favoured spots to raise their 
crops. While it seems probable that about 12,000 acres 
might be brought under cultivation by the extension 
of the Nubariya Canal, parts of this area would be 
too stony for satisfactory cultivation. Generally 
speaking, a more detailed study of this part, together 
with more extended contoured surveys, will be neces- 
sary before any decision can be reached as to the 
desirability of irrigation on this part of the desert 
margin. 

A trial of dry farming was made in the Maryut 
district in the seasons of 1917-18 and 1918-19, but lack 
of rain in November seriously damaged the crops. 
The conclusion was reached that such methods are 
not likely to be successful owing to the variable 
character of the rainfall and the patchy nature of 
good soil. 

By sinking wells and utilising the winter rainfall 
fruit-gardens could probably be developed, and this 
was the principal form of cultivation in ancient times. 
Over a large area numerous artificial mounds enclose 
rectangular areas (karm), which were certainly at one 
time gardens. These were watered from wells and 
from the run-off after winter rains had fallen on the 
enclosed land and some of the water had been con- 
served in the central area. 

Though the investigation has not led to a prospect 
of a large extension of Egypt’s cultivable area, it has 
placed our knowledge of the Maryut district on a firm 
basis, and has ‘shown what developments there are 
possible. The report is well illustrated by mmaps and 
photographs which show the character of this coast 
region. 


Fisheries 


SOME notable papers on marine biology of interest 

in fishery investigations are contained in the last 
number of the Journal of the Marine Biological Asso- 
ciation. Mr. E. Ford takes up a matter that has 
hitherto received very little attention—the life-history 
of the dogfishes. Now that these animals are being 
utilised as human food (particularly the spur-dog, 
which enters the markets as “flake ’’) their biology 
has utilitarian value, and this paper is, therefore, of 
much interest.. The author deals mainly with phases 
in the reproductive cycles of the common species (the 
spur-dog, the rough-dog, the nurse-hound, and the 
sweet-william). The spur-dog and nurse-hound are 
viviparous, and the prolonged period of incubation in 
utero deduced by Mr. Ford will come as a surprise to 
most readers; this, in the case of the spur-dog, may: 
extend to twenty-five months. Biologically, the re- 
productive processes in the dogfishes are of immense 
interest, and one may hope that Mr. Ford may con- 
tinue his investigations and give us much needed 
information as to the natural history and physiology 
of these animals. 

Dr. Marie Lebour continues her well-known work 
on the food of baby fish: Quite lately this subject has 
become .one of extraordinary importance in fishery 
investigation, particularly in view of the implications 

! Journal of the Marine Biological Association, vol. 12, No. 3, Plymouth, 
September, rgar. 


NO. 2722, VOL. 108] 


Biology.' 


of Dr. Johan Hjort’s work on the cod and herring. 
That there are natural ‘crises’’ in the conditions 
that rule the abundance of sea-fishes is now estab- 
lished, and upon these crises—far more, perhaps, than 
upon any reasonable variations in the intensity of 
fishing—depend the quantities of marketable fish 
present in the sea in any year. There is a short 
period in the life of the ordinary fish when, its supply 
of food-yolk being exhausted, suitable pelagic 
organisms must be found and eaten. The periods of 
multiplication of the latter are variable, to. some 
extent, from year to year, and so are the spawning 
periods of the fishes. In some years, therefore, 
abundant food may be forthcoming just at the time 
of disappearance of. the larval fishes’ yolk-sac, but in 
other years this food may fail, its production occurring 
well before or after the time when the larval fish 
transformation occurs in greatest degree. A heavy 
mortality in the baby fishes must be followed, two 
or three years later, by a scarcity of the adults, -and 
vice ‘versa. 

For a proper treatment of this problem we require 
to know (1) the kinds of food eaten by larval and post- 
larval fishes, (2) the periods of maximum production 
of the food, and (3) the maximum spawning periods 
of the fishes. The first auestion is being investigated 
by Dr. Lebour with:much success, and in this paper 
she deals with the food of baby herrings, sprats, and 
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pilchards. The kinds of organisms eaten depend on 
the phase of the fish—they are larval gastropods, 
diatoms and flagellates, larval molluscs and crustacea 
in the case of the herring; green (chlorophyllian) 
organisms, copepod eggs and larve, and copepods 
(sprat); copepod eggs, larvze and adults, then mud- 
containing unicellular organisms, and finally mol- 
luscan larve in the case of the pilchard. A remark- 


able result is the great proportion of larval fishes | 
which contain no apparent food, and this observa- | 


tion may lead to most valuable results if it can b: 
shown that there is a correlation between the numbe: 
of empty stomachs and the poverty of the sea in th: 
necessary food-organisms. In that case we should hav. 
an easily observed measure of the coincidence betwee; 
the period of abundance of larval fishes with that o 
sufficient food, or vice versa, and this is obviously th: 
kind of datum required in order that we may be abl: 
to forecast good or bad fishery years. Obviously, th: 
work noticed is of much importance. res 


The Need for Research 
By WILLIAM 


COLLoIb chemistry has never been discussed so 
frequently as it is to-day. Its comparatively 
recent growth and development, and the fact that its 
ramifications extend into every field of chemical re- 
search and industry, seem to be leading chemists to 
turn to colloid chemistry as a possible panacea for 
their numerous and varied difficulties. Certain it is 
that no branch of applied chemistry to-day can be 
declared free from colloid problems, and that the 
chemistry of to-morrow will be col:oid chemistry, pure 
and applied. 

Prof. Bancroft’s compilation of two hundred re- 
search problems adequately serves, not only to demon- 
strate the wide industrial applications of colloid 
theory, but also to show the present position of the 
theoretical science itself with its too frequently purely 
empirical generalisations. He devotes seventy-one of 
his problems to a consideration of adsorption pheno- 
mena—a correct proportion, no doubt, since adsorp- 
tion data can be obtained in a very definite quantita- 
tive way, and the results admit of immediate and 
varied application. 

Adsorption is now recognised as playing a deter- 
mining influence in heterogeneous catalysis, emulsions, 
fogs and smokes, surface tension, stability of solu- 
tions, coagulation and precipitation, etc. Prof. Ban- 
croft pays particular attention to adsorbed gas films 
and their influence in contact catalysis. Notable 
progress in this field has been made by Langmuir in 
America, who has adduced good evidence that such 
adsorbed films are of monomolecular thickness. That 
stable films can exist at atmospheric pressure can be 
argued from several effects, e.g. catalytic poisons, 
passivity, over-voltage, and lubrication. 

Under adsorption Prof. Bancroft details problems 
in’ flotation and wetting power, pointing out that no 
systematic study of the selective adsorption of liquids 
by solids has yet been published. Quantitative work 
is urgently needed in this connection, especially as the 
literature on the flotation of ores contains many 
papers lacking in sound colloid chemistry. 

The caking of powders, setting of cements, 
behaviour of coarse and fine powders in liquids, and 
the reversibility of the calomel electrode are a few of 
the many problems involving adsorption phenomena. 

One problem (No. 56) is of outstanding importance, 
viz. ‘“‘the quantitative adsorption of dyes by alumina, 
stannic acid, etc., with special reference to hydrogen- 
ion concentration.’’ The work of Jacques Loeb on the 
effect of various electrolytes on gelatin in solutions, 
with definite hydrion concentrations, has placed the 
chemistry of gelatin, casein, and other amphoteric 
proteins on an entirely new footing. Such proteins 
possess a certain pH value indicating neutrality (gela- 

1 “ Research Problems in Colloid Chemistry.” By Wilder D. Bancroft: 
Member of the C ittee on the Chemistry of Colloids : National Re«earch 


Council. Reprint and Circular Series of the National Research Council 
(U.S.A.). No. 13 (1921). 50 cents. 
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in Colloid Chemistry. 
CLayTON. 


tin, pH=4-7). When the pH value exceeds the 
neutrality figure the protein behaves as an acid, com. 
bining with cations; when the pH value is less, the 
basic tendencies are pronounced and combination with 
anions occurs. In the light of this work such familiar 
generalisations as the Hofmeister series of ions or the 
Pauli series of acids present no real existence, since 
the pH values were not measured. Membrane per- 
meability, dye-staining, and certain physiological 
phenomena must all be referred to measured hydrion 


‘concentrations. 


On the subject of emulsions Prof. Bancroft rightly 
points out that, whilst the problem of making emul- 
sions has been well investigated, the converse, break- 
ing of emulsions, has not been so thoroughly studied. 
Stable emulsions are only too frequently a source of 
great trouble in industrial operations, and work on the 
theoretical principles involved in devising means for 
their coagulation or separation is very desirable. In 
this connection, too,.it is pointed out that, in the cen- 
trifuging of colloidal systems, no systematic study has 
been made connecting the quantitative relations 
between density, size of particles, and number of 
revolutions per minute mecessary to cause pre- 
cipitation. 

Mention is made of the recent work of Holmes and 
Child, who failed to find evidence for the adsorption 
of gelatin at the oil-water interface in kerosene/water 
emulsions. This result contradicts the observation of 
Winkelblech, who proved that gelatin concentrates at 
the. dineric interface when organic liquids are shaken 
In any case, the effect of adsorbed films 
or protective layers of the emulsifying agent in emul- 
sions still leaves much room for inquiry. The old 
problem of effect of oil concentration on the type of 
emulsion is brought up once more, Prof. Bancroft 
doubting the accuracy of Bhatnagar’s recent work on 
the reversal of phases in oil and water emulsions. 

A problem of direct industrial importance is referred 
to in connection with the saponification of fats with 
lime. It is tentatively put forward that water is the 
real hydrolysing agent, and that the lime is im- 
portant because the calcium soap which is formed 
causes the water to emulsify in the fat, instead of the 
fat in the water. In this connection it is of interes‘ 
to refer to Weston’s recent work on the use of col- 
loidal clay as an emulsifier-catalyst in the saponifica- 
tion of oils and fats. 

Finally, we can only briefly mention one other 


-important field discussed by Prof. Bancroft, viz. the 


formation and stability of colloids in non-aqueous 
liquids. The nature of the stabiliser present in such 
solutions, the peculiar behaviour of the alcohols with 
silver alcosol, the formation of jellies in organic 
liquids, the chemistry of the cellulose esters, the be- 
haviour of mixed colloids in non-aqueous solvents— 
these are but a few of the problems requiring inves- 


w 
i 
| 
| 
| 
| 
| 
| 
4 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 
| 
| 
| 
| 
| 


DECEMBER 29, 1921 | 


NATURE 


587 


tigation and interpretation by modern colloid chemis- 
iry. .Non-aqueous colloid systems present as yet an 
almost entirely new field. 

Prof. Bancroft has presented in very readable form 
stimulating. problems which: should serve to emphasise 
the growing necessity for the research worker in all 


branches of chemistry to keep in close touch with the 
future developments of a branch of his science under- 
lying all industrial chemistry, but which, unfor- 
tunately, is not yet sufficiently recognised in the curri- 
cula of universities and other institutions possessing 
honours schools of chemistry. 


Orientation 
By Cot. H. G. 


R. RICHARDS’S short note of eleven pages, 
which has been published by the Survey of 
Egypt, deals with observations which were made in 
1913 and 1914 to determine the azimuth of the axis 
of Karnak temple. In 1890 Sir Norman Lockyer 
took some preliminary observations, which suggested 
to him that the temple at the time of its foundation 
had been definitely oriented to the sun at sunset at 
the summer solstice, a conclusion which others made 
by Mr. Wakefield in 1891, and later by Mr. Howard 
Payn (Nature, October #19, 1911) appeared to con- 
firm. 

On all these occasions, however, the line of the 
temple axis was much obstructed by fallen blocks of 
masonry, and not until 1913 was the clearing so 
far advanced that satisfactory observations could be 
made. The results then obtained differed considerably 
from the earlier ones. As a control the temple axis 
was carefully surveyed in 1914, and a new determina- 
tion of the azimuth was then carried out, which fully 
confirmed that of the year before, namely, 26° 54’ o” 
north of west. The declination of the sun for it to 
shine down the temple axis must, consequently, be 
25° g' 55”, instead of 24° 18’ 0”, which the earlier ob- 
servations had indicated, and the date of foundation 
deduced therefrom, instead of being 3700 B.c., would 
be carried back to a time far anterior to the earliest 
estimate of any Egyptian civilisation. Karnak temple 
cannot, therefore, be a solar temple having its axis 
directed to sunset at the summer solstice. 


1 “Note oii! the Age‘ of the Great Temple 0 Ammon at Karnak*as 
determined by -the Orientation’ of its Axis.” By F. S. 
(Cairo Government Press, 1921.) 


Richards. 


in Egypt.! 
Lyons, F.R.S. 


It had seemed that much support was given to the 
hypothesis of orientation by inscriptions which defi- 
nitely describe the foundation ceremony as including 
the stretching-of the measuring cord and the align- 
ment of a peg on a celestial body. But our knowledge 
of the foundation ceremonial is still incomplete, and 
it is doubtful if it described a practice which was 
carefully and accurately carried out at the founding 
of each new temple; more probably it was a very 
early rite, which had become purely ceremonial by 
the time when masonry temples were erected, and 
when other considerations often influenced the laying 
out of a site. 

At Karnak the axis of the sanctuary, of which the 
azimuth was determined, was 35:5 metres long, but 
on account of weathering the centres of various door- 
ways cannot be determined within a centimetre, and 
an error of 1’ in the azimuth, which may be intro- 
duced by this, would alter the date by some igo 
years. 

Luxor temple has been quoted as a case of a temple 
in which successive additions were laid out with 
slightly different azimuths of their axes to compen- 
sate for the changing amplitude of the star, which 
could no longer be seen along the axis of the earlier 
portion. But Borchardt (Zeitschrift fiir aegyptische 
Sprache, vol. 34, 1896) has indicated conditions on the 
site which may equally have necessitated the slight 
displacements of the later additions, apart from any 
astronomical considerations. It seems, therefore, un- 
likely that the foundation dates of Egyptian temples 
can be determined ‘more accurately from ‘astronomical 
data than by archeological methods. 


| “An Experiment in the Eradication of Plague 
Infection carried out in the Poona and Adjacent 
Districts: First Report (for the period 1914-16),’’ 
and ‘Further Experiments in Plague Prevention 
carried out at Poona: Second Report (for the period 
1916-18) ’? (Indian Journal of Medical Research, 
vol. 8, No. 3, January, 1921), Major J. C. G. 
Kunhardt, I.M.S., and Assistant-Surgeon G. D. 


Chitre give their experiences as to the possibilities of | 


eradicating plague by rat reduction during the non- 
epidemic season, and suggest improvements in the 
methods of rat-destruction. 

The basis of the work is the finding of the Plague 
Research Commission that epidemics of bubonic 
plague in India may be regarded as entirely dependent 
on, and perpetuated by, epizootic plague in rats. 
Hence measures for increasing ‘the immunity of man 
by inoculation, or for protecting him from infected 
fleas by evacuation, flea-destruction, etc., could, by 
themselves, in no way bring about the eradication of 
the disease from any area; and measures for the 
eradication of plague infection must depend entirely 
on the reduction of the rat population. This reduc- 
tion can be effected indirectly, either by ‘limiting the 
shelter and food-supply of rats, or by fostering their 
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Experiments on Plague 


Eradication in India. 


natural enemies; or directly, by their destruction with 
traps, poison baits, etc. Practical considerations of 
several kinds, however, convinced the authors that 
active rat-destruction was the only available 
measure. 

The method adopted depended on the fact that 
there is normally, in every year, a season when 
plague dies down. The new epidemic may be started 
either through the importation of infection from out- 
side, or through the recrudescence of the disease 
harboured, though not manifest, in the area itself. 
In the area selected for experiment—the districts of 
Poona, Ahmednagar, Satara, and Sholapur—the “ off- 
season ”’ includes April, May and June. 

It has been shown that in the great majority of 
places infection dies out completely before or during 
the off-season. It may not do so, however, in a 
large town or village, or one into which infection was 
first introduced comparatively late in the plague 
season, since here a number of rats would still -be 


| present at the beginning of the off-season, sufficient, 


sometimes, to enable a rat-epizootic to smoulder on 
during the unfavourable period. Under the .opposite 
conditions—small town or village, and early: introduc- 
tion—the rat population becomes so reduced by the 
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time the off-season arrives that infection dies out com- 
pletely, presumably because the few susceptible rats 
then surviving are so scattered as to render it difficult 
or impossible for infected fleas to perpetuate the 
epizootic by passing from one rat to another. 

Now the few towns or villages in which plague in- 
fection is likely to persist through the off-season can 
be detected with a little practice and with the aid of 
certain “charts ’’; and the authors’ scheme was to. 
reinforce the natural tendency of plague infection to 
die out by further reducing the rat population in these’ 
centres by poisoning or some other means of destruc- 
tion. Any future epidemics which might occur 
within the experimental area would then be entirely 
dependent on re-importation from without. 

he experiment was carried out im those places, 
fifty in number, which were considered likely to carry 
over the infection from one* season to the next (of 
the 407 places excluded as not likely to carry over, 
only three, in fact, continued to harbour plague 
throughout the off-season). The agent of destruction 
was the ‘‘ Punjab Rat-exterminator.’’ 

Briefly, the experiment was not a: success; and 
since there was practically no failure in ‘spotting ” 
the places likely to carry over, since, too, the authors 
are able to conclude that an epidemic of plague in 
this area is far more dependent on off-season centres 
of plague infection within the area than on importa- 
tion of infection from without, it follows that failure 
was attributable largely to the inadequacy of the 
methods of rat-destruction. 

The authors, therefore, determined to concentrate 
on the improvement of methods of rat-destruction. 
Traps were found to vary considerably in efficiency, 
and can be much improved by attention to certain 
apparently trivial details of construction. Hydro- 
cyanic acid gas, in general a useful method of de- 
stroying rats and their fleas, would be of little 
practical value for the present purpose unless some 
method could be devised of rendering Indian houses 
more airtight while they are being fumigated. 

The most efficient and suitable rat poison, of all 
those experimented with, was barium carbonate. 
Three grains is a suitable dose; this quantity mixed 
with four times-its weight of food material does not 
diminish the amount of the latter consumed by the 
rat; the Punjab rat-exterminator—a phosphorous com- 
pound—was, however, found to.be actively repulsive 
to the rat. Barium carbonate, again, was found to 
be twice as poisonous as the Punjab compound, and 
a lethal dose costs only one-sixtieth as much as one 
of the latter substance. Arsenious acid would be the 
most suitable substitute for the barium carbonate if 
this were not available. Bajri flour is the best 
vehicle. 

The authors’ experiments are as yet incomplete, 
and have, so far, been carried out only in the labora- 
tory; they hope, however, to amplify them and con- 
firm them under more natural conditions.. When, 
armed with their new knowledge, they return to the 
practical work of rat destruction, we hope that the 
problem of plague extermination will be advanced 
one stage nearer a solution. 


The Carbonisation of Peat in Vertical 
Gas Retorts. 
He HE programme of work undertaken by the Fuel 
Research Board includes research into the 
utilisation of machine-won peat, and a report has been 
issued giving the results of the first series of experi- 
ments on the carbonisation of peat in vertical gas 
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“same bog. 


retorts with steaming.. This material was macerated 
in 1920, spread on the bog at Turraun, air dried and 
harvested there, and early in 1921 a hundred tons 
were sent to. the Fuel Research Station, primarily 
for experiments upon its use im carbonisation and 
boiler firing. ; 

The peat as received at East Greenwich consisted 
of hard blocks with a density rather under 1, or about 
twice that of the ordinary hand-cut sods made on the 
he water content, about 25 per cent., was 
reduced on storage under cover to 17 per cent. These 
peat blocks are reported to have lent themselves ad- 
mirably, after suitable treatment, to carbonisation in 
vertical retorts at temperatures between 750° arid 
850° C., and also in ‘steel retorts at 550° and 
600° C., the resultant charcoal being ideal fuel for 
suction gas producers. The vertical retort setting for 
carbonisation was of the Glover-West design, some- 
what modified, as used in the tests already reported 
on the steaming process for gas-making from coal. 
Some difficulties were encountered, mainly of a 
mechanical order. The peat was not suitable for feed- 
ing with the ordinary arrangement, and the high 
percentage of dust which it contained on crushing 
gave trouble from its being carried forward into ‘the 
gas main and forming a thick mass with the tar. A 
through-put of three tons of peat per retort was main- 
tained. 

After supplying sufficient heat for carbonisation of 
the peat there were for disposal from each ton of 
peat 7940 cubic feet of gas of 325 B.Th.U., 12-6 
gallons of tar, 954 gallons of liquor of 3-6 oz. strength 
per ton, and 5-4 cwt. of charcoal. The liquor was 
weak, and its quantity corresponded with some 
27 lb. of ammonium sulphate per ton. The peat gas, 
which was very dense, contained 15 to 17 per cent. 
carbon dioxide, but it burned with a_ satisfactory 
flame though with only slight luminosity. A feature 
of the gas was the heavy sickly odour which it gave 
out on combustion. The light spirit amounted to 
nearly two gallons per ton of peat. 

The report is supplemented by eight tables in which 
various thermal and chemical data are collected, in- 
cluding analyses of the peat and its products, and an 
examination of the tar oils. J. W. C. 


University and Educational Intelligence. 


ABERDEEN.—A special examination for ex-Service 
students has resulted in the capping of twenty-eight 
graduates in medicine—M.B. and Ch.B. degrees—of 
whom four are with distinction. The informal gradua- 
tion ceremony was conducted on December 24 by the 
Vice-Chancellor, Principal the Rev. Sir George Adam 
Smith. 


LrEDs.—The Council of the University has conferred 
upon Mr. W. E. H. Berwick. the appointment of 
reader in mathematical analysis. Mr. Berwick has 
been lecturer in the department of mathematics of the 
University since October, 1920. 


Tue following elections to the scholarships in com- 


merce have been made by the University of Londow :— 
Sir Edward Stern scholarships of sol. a year for two 
years, W. W. Hewett and K. P. Rush. Sir Ernest 
Cassel scholarships of the value of not less than 2o0l. 
for the study of commerce in foreign countries, C. E. 
Benzecry, W. F. Crick, T.. A. Hooker, and F. W 
Taylor: 
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Tue Chemical Age announces that the trustees of 
ihe Ferguson Bequest Fund have unanimously ap- 
proved the appointment of Mr. Henry Hyman to be 
ihe first Ferguson fellow for research in applied 
chemistry. The fellowship is of the annual value of 
,ool. for two years, and the research may be carried 
out at Glasgow University, the Royal Technical Col- 
lege, or elsewhere, as the fellowship committee may 
direct. 

Tue proprietors of the Practical Engineer, by ar- 
rangement with the International Correspondence 
Schools, are offering a scholarship in mechanical 
‘ngineering of the value of 301. The scholarship, 
which is open to subscribers to that periodical of all 
ages and both sexes, will be awarded to the candi- 
date submitting the best essay on “‘Why I would 
Choose an Engineering Career To-day.’’ Full par- 
ticulars may be obtained from the Practical Engineer 
offices, 8 Breams Buildings, Chancery Lane, E.C.4. 


Tue British Federation of University Women is 
giving practical expression to its belief in international 
ideals by the offer of a travelling fellowship, value 
3001., which is open to members of all national federa- 
tions of university women forming branches of the 
International Federation. The fellowship will be ten- 
able for the academic year 1922-23, the main condition 
being that research or post-graduate study shall be 
undertaken in some country other than that in which 
the fellow has received her previous education or 
habitually resides. Full particulars can be obtained 
from the Secretary, British Federation of University 
Women, 73 Avenue Chambers, Vernon Place, W.C.1. 


Calendar of Scientific Pioneers. 


December 29, 1731. Brook Taylor died.—Educated 
at Cambridge and a man of means, Taylor was 
devoted to the arts and sciences, served as secretary 
to the Royal Society, and in 1715 published his 
‘“Methodus Incrementorum Directa et Inversa,’”’ a 
treatise dealing with the calculus of finite differences 
and containing the important theorem which bears 
his name, 

December 30, 1644. Johann Baptista van Helmont 
died.—A student of medicine at Louvain, van Hel- 
mont settled on his estate near Brussels. Though 
imbued with the superstitions of his day, he was a 
careful experimenter, and is remembered for his early 
researches on various gaseous substances. 

December 30, 1691. Robert Boyle died.—The son 
of an Irish earl, Boyle devoted his life to the advance- 
ment of science and the spread of religion. He made 
numerous additions to physics and chemistry, and his 
name is perpetuated by the well-known Boyle’s law, 
discovered by him in 1662 and independently by 
Mariotte about 1676. 

December 31, 1719. John Flamsteed died.—The 
first of a long line of distinguished Astronomers- 
Roval, Flamsteed began his observations at Green- 
wich on October 29, 1676, the erection of the observa- 
tory being directly due to the need for improving the 
means of finding the longitude at sea. Flamsteed in- 
vestigated the fundamental points of astronomy and 
formed a catalogue of 2935 stars, but his ‘ Historia 
Ceelestis ** was not published in its complete form 
until 1725. 

December 31, 1868. James David Forbes died.— 
For twenty-seven years professor of natural philosophy 
at Edinburgh, Forbes was best known for his re- 
searches on heat and on glaciers. Like Brewster, he 
was one of the founders of the British Association. 
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Societies and Academies. 
Lonpon. 

Geological Society, December 7.—Mr. R. D. Old- 
ham, president, in the chair.—S. S, Buckman; 
Jurassic chronology: I1., Preliminary studies. Cer- 
tain Jurassic strata near Eype’s Mouth (Dorset): the 
junction-bed of Watton Cliff and associated rocks. A 
detailed section is recorded of a white lithographic 
bed in Watton Cliff which shows faunal inversion. 
The dating of this bed is discussed, and a theory of 
stratal repetition and coalescence is discussed. Its 
main date is taken to be Yeovilian, Hammatoceras 
hemera. The white lithographic bed of Burton Brad- 
stock is cited as evidence of stratal repetition, and a 
theory as to its deposition and partial destruction is 
put forward. Both beds are cited as evidence of 
Alpenkalk conditions prevailing in western Europe at 
two well-separated Jurassic dates, both of them 
earlier than the times of Alpenkalk deposits in cen- 
tral and eastern Europe. A new species of rhyncho- 
nellid from a deposit at Thorncombe Beacon is 
described.—J. Stansfield: Banded precipitates of 
vivianite in a Saskatchewan fireclay. The pale grey 
Tertiary fireclay worked for firebricks contains bluish- 
black patches, the central portions of which are deeply 
coloured and usually surrounded by a_ uniformly 
stained area or by several concentric stained layers of 
varying tint. The colour is due to an amorphous 
variety of vivianite, formed presumably by precipita- 
tion brought about by iron-solutions reacting on solu- 
tions of phosphates of organic origin, such solutions 
being brought together by diffusion through the col- 
loidal clay. The spacing of the vivianite-bands is 
irregular, and appears to follow no known law. 

Optical Society, December 8.—Mr. R. S. Whipple, 
president, in the chair.—L. C. Martin: The physical 
meaning of spherical aberration. Experimental deter- 
mination of the intensity of light near the focus of a 
lens system shows that the ‘‘spurious disc ’’ appear- 
ance persisted at the best visual focus, even with 
large amounts of aberration. Increasing the aberra- 
tions draws light from the central concentration and 
scatters it in the surrounding field; from measure- 
ments of the,loss the necessity of restricting the phase 
residuals to within A/6 is inferred. Spherical aberra- 
tion produces marked asymmetry on each side of 
the focus.—F. L. Hopwood: An auto-stroboscope and 
an incandescent colour top. The production of a variety 
of stationary dark images, due to the eclipse of an in- 
candescent wire by an adiacent cold wire or opaque 
object when both are revolving about a common axis, 
was described. The phenomena might be practically 
applied to the studv of the behaviour of a rotating 
body by converting it into an auto-stroboscope.—J. W. 
Gifford: Achromatic one-radius doublet evepieces. 
Eyepieces both of the Huygenian and the Ramsden 
tvpes have been constructed from pairs of one-radius 
achromatic doublets with external plane surfaces to 
the flint lenses. They compare well with the German 
orthoscopes in definition, while the cost of nrodec- 
tion, since the same radius serves for each doublet, 
or in the case of the Ramsden throughout. is sensihly 
less. Such eyepieces are adapted either for the tele- 
scope or the microscope. By their use a more perfect 
achromatism is obtained, and also in both of them a 
flat field, very extensive in one case, likely to be useful 
in such operations as counting blood corpuscles, etc. 

Association of Economic Biologists, December 9.—Sir 
David Prain, president, in the chair.—J. H. Priestley : 
The resistance of the normal and injured plant-surface 
to the entry of pathogenic organisms. When the pro- 
tective surface of the flowering plant is injured the 
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first visible indication of healing is the deposit of 
fatty substances from the evaporating sap at the cut 
surtace and their later transformation into a resistant 
substance of the nature of ‘“suberin”’ or ‘cutin.” 
The nature and origin of the protective layer in the 
exodermis of the root and the general distribution of 
the endodermis and its frequent transition through 
different structural stages are briefly described. 
Primary and secondary stages have different powers 
of resistance to the entry of pathogenic organisms; 
the importance of these considerations in relation to 
mycorhiza was indicated. After the cortical tissues 
of the root are isolated from the vascular strand by 
a secondary endodermis with suberin lamelle plus 
casparian strip, fungi found penetrating cortical 
tissues only may be regarded as_ saprophytic 
rather than parasitic. In the stem the first line of 
protection against pathogenic organisms lies in the 
cuticle. Underground and submerged stems usually 
possess a _ well-developed endodermis. In some 
plants a functional endodermis, normally absent, can 
be developed by etiolation, and its occurrence has a 
profound influence on the structure of the plant. 
After a wounded parenchymatous surface has been 
blocked by the rapidly forming deposit of suberin 
the tissues beneath usually give rise to an active 
phellogen producing cork. The general principles 
underlying cork formation and the occurrence of cork 
in normal stems and roots are briefly reviewed. In 
many cases the occurrence of deep-seated layers of 
cork could be associated with their formation beneath 
functional endodermal cylinders. ‘ 


Faraday Society, December 13.—Prof. A. W. Porter, 
president, in the chair.—A. O, Rankine: The struc- 
ture of some gaseous molecules of which hydrogen is 
a constituent. Data relating to the viscosity of gases 
the molecules of which contain one or more 
hydrogen atoms provide means of obtaining some 
knowledge of the dimensions of the molecules. An 
examination of certain hydrogen compounds contain- 
ing different numbers of hydrogen atoms leads to novel 
views of the arrangement of the atoms. The be- 
haviour of the molecules in molecular collision is 
considered and tables are given of the ‘‘mean collision 
areas.’’ Assuming that the atoms towards the end 
of each period of the periodic table are equal in size, 
it is probable that as the number of hydrogen atoms 
in the molecule increases their nuclei become more 
remote from the nucleus of the central atom. The 
retreat of the hydrogen nuclei is due to their mutual 
repulsion, and the effect eventually leads to the failure 
to form such molecules as BH, and AIH;. A com- 
parison is made of the relative dimensions of CH, 
and Kr, which prove to be of the same size to a 
degree within that of experimental errors. The iden- 
tity of correspondence between CH, and NH, as 
compared with that between Kr and Rb, and the 
equality of domains occupied in corresponding crystals 
bv NH, and Rb respectively are indicated. Estimates 
of molecular dimensions from viscosity measurements 
agree with these results. : 


Society of Glass Technology, December 14.—Dr. 
Morris W. Travers, president, in the chair.— 
I. Masson, N. F. Gilbert, and H. Buckley: A suggested 
method of investigating the viscosity of glass. Apply- 
ing a modified form of Stokes’s law to ocular measure- 
ment of the rate of fall of a metal sphere in a viscous 
fluid gives results in fair agreement with the X-ray 
measurement where the shadow of the sphere was 
projected on to a photographic plate. For molten 
glass alundum crucibles had been found satisfactory, 
with platinum or large nickel balls.—V. Stott: Note 
on pipettes. Pipettes should be adjusted for a par- 
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ticular delivery time, and they are unsatisfactory if 
the delivery time is too short or too long. A definite 
period should be allowed for drainage when 
graduating, testing, and using pipettes—F, Twyman : 
The annealing of glassware and annealing without 
pyrometers. A piece of the glass to be annealed is intro- 
duced into the furnace among the articles to be an- 
nealed. It is elastically strained by a definite amount, 
sufficient stress being brought to bear to deform it. 
Periodically the stress is removed. As the tempera- 
ture of the furnace is raised a time will come when 
the test-piece will not recover entirely, and from a 
record of the time during which the piece has been 
kept strained at a particular temperature and the extent 
to which it recovers its original position it would be 
possible to calculate the time of relaxation at the tem- 
perature. For practical purposes if it springs back on re- 
lease by one-half its originally strained amount it has 
been half-annealed, and so on; this time is indepen- 
dent of whether the lehr has been kept at a constant 
temperature during the annealing or not. If the test- 
piece deliberately strained is annealed, then the other 
obigcts which have passed through the same tempera- 
ture and were originally strained by want of anneal- 
ing will become annealed simultaneously to the same 
degree. 


Linnean Society, December 15.—Dr. A. Smith Wood- 
ward, president, in the chair.—F. A. Potts: The 
work of the Carnegie Institution in the marine biology 
of Samoa. The Island of Tutuila, its wooded cliffs, 
coral-reefs, and the fish fauna, were described, with 
illustrations taken under water.—G. C. Bourne: The 
Raninidz, a study in carcinology. The Raninide, 
a family of the Decapoda Reptantia, have arisen in- 
dependently from Astacuran ancestors. Although the 
endophragmal skeleton of the Raninidz exhibits cer- 
tain cancroid characters, it is much more nearly 
related to the macruran than to the bachyuran type. 
The ‘‘epistome ”’ is the antennary sternum, and the 
mandibular sternum enters into the composition of 
the preoral ventral plate. It is proposed to place the 
Raninidz in a separate tribe, Gymnopleura, defined 
as follows :—Anterior thoracic sterna broad, posterior 
sterna narrow and keel-like; posterior thoracic 
epimera largely exposed by reduction of the branchio- 
stegite ; female openings on cox; last pair of pareio- 
pods dorsal in position, normal or reduced in size. 
Sternal canal present; thoracic nerve ganglion-chain 
elongate ; antennary sternum triangular, spout-shaped ; 
branchia 8 on each side. The respiratory mechanisms 
of the Raninidz were described. The antennary 
flagella are usually short, but there are special ar- 
rangements for maintaining a respiratory current of 
water when the animals are covered with sand or 
mud, for they are burrowers; Notosceles shows 
adaptations to a swimming habit. 


DvuBLIN. 


Royal Dublin Society, December 20.—Mr. G. Fletcher 
in the chair.—H. H. Dixon and N. G. Ball: Photo- 
synthesis and the electronic theory, ii. Experiments 
were described showing that the sensitisation of photo- 
graphic films to red light by chlorophyll and by a 
commercial sensitiser is effective at the temperature 
of liquid air. It has been previously shown that 
chlorophyll does not emit electrons when exposed to 
visible light in sufficient number to account for photo- 
synthesis ; hence the present experiments indicate that 
the effect of light is to cause a displacement of elec- 
trons within the chlorophyll molecule, thus rendering 
part of the molecule reactive. A new scheme of 
photosynthesis is suggested.—P. A. Murphy: The 
bionomics of the conidia of Phytophthora infestans. 
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Conidia in soil may retain their vitality under natural 
conditions for more than three weeks, and under 
artificial conditions for at least six weeks. Some of 
the more important factors governing this process, 
e.g. nature of soil, humidity, and temperature, were 
determined. The longer life of the conidia in soil 
as contrasted with air is attributed to the greater 
proportion of carbon dioxide and lack of oxygen in 
the former. Conidia and their products on germina- 
tion were observed for periods of from two to five 
weeks under conditions tallying with those occurring 
in the soil; during these periods many remained alive 
and capable of infecting potatoes. The life of the 
fungus in water and soil is much extended when 
germ-tubes are formed; the same end is attained 
when zoospores result, for these can give rise directly 
to diminutive conidia. 


SYDNEY. 

Linnean Society of New South Wales, October 26.— 
Mr. G. A. Waterhouse, president, in the chair.— 
Vera Irwin-Smith; Studies in life-histories of Aus- 
tralian Diptera Brachycera. Pt. 1: Stratiomyiide. 
No. 3: The structure of the mouth-parts and pharynx 
of the larval Metoponia rubriceps. Morphological 
studies of the mouth-parts and pharynx of iarval M. 
rubriceps, which lives on the juices in the roots of 
grasses, are described.—R. J. Tillyard: A new genus 
and species of May-fly (order Plectoptera) from Tas- 
mania, belonging to the family Siphluride. The new 
genus is closely allied to the genus Oniscigaster found 
in New Zealand, from which it differs in its smaller size, 
in the complete absence of the appendix dorsalis in both 
sexes, and in the larval habit of living in still water. 
—G. F. Hill: New and rare Australian termites, 
with notes on their biology. Ten species are described, 
five of them being new. The number of described 
species of Australian termites is now approximately 
115.—R. J. Tillyard: Two fossil insect wings in the 
collection of Mr. John Mitchell, from the Upper 
Permian of Newcastle, N.S.W., belonging to the 
order Hemiptera. The impressions are in association 
with Glossopteris fronds. The smaller belongs to a 
new family, genus and species of the division Sternor- 
rhyncha of the sub-order Homoptera. The larger is 
a hindwing of a new genus and species allied to 
Prosbole from the Upper Permian of Russia, and 
belonging to the sub-order Palzohemiptera, now ex- 
tinct. Evidently in Upper Permian times the sub- 
order Homoptera was already divided into its two 
main divisions, whereas the Heteroptera proper had 
not vet appeared, being represented only by the Palzo- 
hemiptera.—T. Steel: Chemical notes: Botanical. 
Analvses are recorded of some Australian fruits and 
of Fijian wild sugar-cane and the roots of the dragon- 
tree. Notes on the deposit of calcium carbonate in 
timber of Geissois Benthami, F. v. M., and the per- 
centage of nitrogen in Australian fungi are also given. 

Royal Society of New South Wales, November 2.— 
Mr. E. C. Andrews, president, in the chair.—A. R. 
Penfold and M. B. Welch: Two pinnate-leaf Boronias 
and their essential oils, with description of a new 
species. Boronia pinnata, common on the sandstone 
ridges north and south of Svdney, and B. thujona, 
with thin velvetv leaves, found only in dense under- 
growth in moist situations, were described. The 
vrincipal constituent of the essential oil of B. pinnata 
is an unidentified terpene, resembling limonene, 
whilst the oil of B. thujona consists essentially of 
a- and £-thujone.—F. R. Morrison: The occurrence 
of rutin in the leaves of the Boronia (N. O. Rutacez). 
The vellow dye material was obtained from the leaves 
of the native rose, B. serrulata, and from B. pinnata 
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and B, thujona. The yield of crude rutin varied from 
o-7 to 1-6 per cent. Ihe colours produced on mor- 
danted cloth were similar to those produced by rutin 
from other sources. This dye was first isolated from 
Ruta graveolens, which belongs to the same natural 
order as the Boronias.—T. H. Harrison: Note on the 
occurrence in New South Wales, Australia, of the 
perfect stage of a Sclerotinia causing brown rot of 
truits. Review of climatical conditions leading to pro- 
duction of apothecia. Apothecia arose from mum- 
mified apricots in an orchard at Pennant Hills, near 
Sydney, N.S.W. Inoculations of loquat with cultures 
from an apothecium produced typical brown-rot 
lesions. The organism is probably Sclerotinia fructi- 
gena, 
LAHORE. 


Philosophical Society, June 15.—Dr. B. Sahni, presi- 
dent, in the chair.—S. K. Pandé: Some observations 
on a rust on Euphorbia tibetica. The diseased plants 
were collected in Ladakh (Kashmir). In its structure 
and its effects on the host the fungus resembles some 
species of Uromyces. The fungus causes marked 
changes in the habit of the host; the growth becomes 
stunted, the leaves become broader, and the produc- 
tion of flowers is retarded.—B. Sahni: Preliminary 
account of a petrified palm-stem (Palmoxylon sp.) 
from the Tertiary rocks of Jammu. The transverse 
section shows numerous scattered fibro-vascular 
bundles in a loose parenchyma. There are no fibrous 
bundles between the vascular strands. 

June 20.—Dr. B. Sahni, president, in the chair.— 
G. Matthai: General account of a marine biological 
excursion to Karachi during December, 1920, and 
January, 1921. The different groups of animals in the 
collection were described as follows :—I. M. Puri: The 
Nemerteans.—H. Singh: The birds.—A. Kumar: The 
sponges, polyzoa, and ascidians.—G. R. Kohly: The 
brachyura and anomura.—A. Chand: The polychetes 
and gephyreans.—G. Matthai and M. L. Bhatia: The 
nudibranch mollusca.—!. Ali: The fishes.—G. Sondhi : 
The lamellibranch mollusca.—D. Ram: The cheto- 
gnatha.—G. Matthai: The hydrozoa and anthozoa.— 
S. Singh: The entomostraca. 


Diarv of Societies. 


THURSDAY, DecempBer 29. 

Rorat Institvtron, at 3.—Prof. J. A. Fleming: Electric Waves 
and Wireless Telephony: Surface Waves on Liquids. 

HEALTH, MATERNITY. AND Wetrarr Lracur (at University 
College), at 5.—Prof. Winifred Cullis: The Significance and 
Problem of Growth. 

Rovar, Drawtne Socrety (at University College), at 5.30.—Miss D. M. 
Wilkins: The Affinity of Science with Art. 

Hratta. MATernity, Werrarr Leacre (at University 
College), at 6.—The Growth of the Mind. 

oF AvToMOBITE ENG'NFERS (at 28 Victoria Street), at 
7.30.—Adjourned Discussion on Paper by H. F. L. Oreutt: Motor- 
car Gear-boxes. 

FRIDAY, 30. 

Hatta, Marernity. Lracte (at University 
College), at 5.—The Phvsiology of Adolescence and its Physical 
Requirements; at 6.—The Psychology and Mental Management 
of the Adolescent. 

INSTITUTION OF Propuction FNGtnerrs (at Institution of Mechanical 
Encineers), at 7.30.—G. H. Hales: The Costing System-and its 
Relation to Production. 

INSTITUTION OF ENGINEFRS, at 8. 

SATURDAY, DrcempBer 31. 

CoxrrreNce oF Epvcatronat Associations (Joint Conferener) 
University College), at 1930 a.m.—Dr. J. C. Maxwell Garnett 
and Prof. J. Strong: Edneation as a Science. 

Rorat, Trstrirermn, at 3.—Prof A Fleming: Electric Waves 
and Wireless Telephony: Waves in Air. 

MONDAY, Janvany 2. 

Brittsh Socrety (Education Section) (at University 
College), at 2.30.—Prof. T. H. Pear: Mental Tests and Mentalitv. 
Grocraparcat Society (Christmas Lectures to Young People) 
(at Zolian Hall). at 3.30.—Miss Ella Sykes: A Ride on the 
Roof of the World. 

CENTRAL ASSOCIATION FOR THE Cane OF THE MENTALLY DFFECTIVE (at 
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University College), at 5.—Miss Lucy G. Fildes: The Training 
of Teachers for Mentally Defective and Backward Children, and 
Special Methods of Teaching. 


MatHematicat Association (at London Day Training College), at_ 


5.30.—Sir George Greenhill: Mathematics in Artillery. 


TUESDAY, Janvary 3. 


MatHematicaL Association (at London Day Training College), at 
0 am.—Dr. J. W. Nicholson: The Structure of the Atom.— 
Prof. C. Godfrey: Vectors.—Miss F. A. Yeldham: The Dalton 
Plan and the Teaching of Mathematics. 

Scrence Masreers’ Association (at Imperial College of Science and 
Technology). at 11 a.m.—The Master of Balliol: Science and His- 
tory (Presidential Address); at 12.-T. J. Gardner and others: 
Discussion: The Teaching of Mechanics. 

ASSOCIATION OF ScreNce TeacHeRs (at University College), at 2.30.— 
os Winifred Brenchley: The Effects of Competition on Plant 
wife. 

Matematica, Assocrar1on (at London Day Training College), at 
2.30.—Prof. G. H. Hardy: The Late Srinivasa Ramanujan.— 
A. Dakin and others: Discussion: That Pure and Applied 
Mathematics ought to be Taught and Developed pari passu in 
Boys’ Secondary Schools.—Rev. E. M. Radford and others: Dis- 
cussion: How to Keep Teachers of Mathematics in Touch 
with Modern Developments and Methods. 

Rorat Institetion. at 3.—Prof. J. A. Fleming: Electric Waves 
and Wireless Telephony: The Telephone. 

Science Masters’ Assocratrion (at Imperial College of Science and 
Technology), at 3.—D. Berridge and others: Discussion: The 
Teaching of Geographv in Relation to Science. 

— Natvurr-Strpy Unxton (at Universitv College), at 3.—Dr. 

J. Russell: The Soil and Plant Growth. 

Epvcation Society (at University College), at 5.—W. 
Hope-Jones: A Eugenie View of Education. 

Maternity. anp Webrarr Lraave (at University 
College), at 5—Special Diseases and Disabilities of Adolescence ; 
at 6.—Dr. C. W. Saleebvy: The Social Problem of the Adolescent. 

Society of Great Britarn, at 7.—Lecture. 


WEDNESDAY, Janvanry 4. 


.Sctence Masters’ Assocratron (at Imperial College of Science and 
Technology), at 12—Brig.-Gen. H. B. Hartley and others: Dis- 
eussion: Physical Chemistry in Schools; at 3.—Major E. R. 
Thomas and others: Discussion: Post-certificate Science for 
Non-specialists. 

Soctrry ror EXPERIMENT AND IN Epvcation (at University 
College). at 3.—Prof. H. Laski: The Needs of the Modern 
University. 

Puysicat Socrery Opricat Soctery (at Imperial College of 
Science and Technology). at 4.—A. A. Campbell Swinton: The 
Tohnsen-Rahhek Electrostatic Telenhone and its Predecessors. 

Cutp-Stvpy Soctery (at University College), at 5.—Dr. Rusk: The 
Supernormal Child. 

HeattH, MATerNity. and Lracve (at University 
College), at 5.—Athleticism and Adolescence. 


Grotogtcar Society or Lonpon, at 5.20.—Dr. W. D. Lang, Dr. 


L. F. Spath, and W. A. Richardson: Shales-with-Beef, a Sequence 
in the Lower Lias of the Dorset Coast. 

Royat Soctrty or Mepicine (Surgery Section), at 5.30.—Lock- 
hart Mummery and others: Discussion: Pulmonary Infaration 
following Operations. 

Maternity. Werrare Leacce (at University 
College), at 6.—Miss Norah March: Sex Instruction of the 
Adolescent. 

InstitrTron oF FNGrneers (Wireless Section). at 6.— 
Lt.-Col. A. T. Cusine: High-speed Wireless Telegraphy. 

Paystcat Socrety Opricat Socrery (at Imperial College of 
Science and Technologv). at 8.—F. H. Glew: Radium: Its 
Application in Peace and War. 


THURSDAY, Janvary 5. 


GrocrapHicat Association (at Birkbeck College), at 11.45 a.m.— 
R. L, Thompson and others: Discussion: Geography and His- 
tory in Schools. 

ASSOCIATION OF ASSISTANT MASTERS IN SECONDARY SCHOOLS (at 
London Day Training College), at 2.30.—Prof. T. P. Nunn: The 
Purposes of Education. 

Grocrapuicat Association (at Birkbeck College), at 2.30.—Sir Hal- 
ford J. Mackinder: Problems of the Pacific. 

Royar, Institrrren. at 3.—Prof. J. A. Fleming: Electric Waves 
and Wireless Telephony: Electric Oscillations. 

Grocraparcar Association (at Birkbeck College), at 4.—E. N. 
Fallaize: The Anthropological Institute and the Services it can 
render to Geographical Students. 

CrNTRAL ASSOCIATION FOR THE CARE OF THE MENTALLY Derective (at 
University College), at 5.—Dr. G. A. Auden: The Possibility of 
Co-operation hetween the School Medical Officer and the Teacher 
in the Training of Suhnormal and Mentally Defective Children. 

Lonpon Heap TeacHers’ Association (at University College), at 
530.—D. J. Collar and T. G. Tibbey: Intelligence Tests in 
Schools. 

Royat Arronavticat Soctrty (at Royal Society of Arts), at 5.30.— 
Wing-Cmdr. W. D. Beatty: Specialised Aircraft. 

GroGraPHicaL Association (at Birkbeck College), at 5.45.—Lord 
Robert Cecil: Presidential Address. 

INsTITvTION OF ELECTRICAL ENGINEERS, at 6.—Dr. 8. P. Smith: 


Single and Three-phase Commutator Motors with Shunt and 
Series Characteristics. 
PuyrsicaL Society anp Opricat Socrery (at Imperial College of 
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Rai and 


gy), at 8—A. A. Campbell Swinton: The 
Johnsen- Rahbek Electrostatic Telephone and its Predecessors. 


FRIDAY, Janvary 6. 


GrocrarHica, Association (at King’s College), at 10.20 a.m.—Dr. 
Fleure: The Co-operation of Historians and Geographers. 

GroGraraica, Association (at Birkbeck College), at 3.—Miss L. 
Winchester: Some Climate Problems of Modern Palestine. 

Royat GzocrapaicaL Society (Christmas Lectures to Young People) 
(at Zolian Hall), at 3.30.—Sir Francis Younghusband: Pictures 
from Mount Everest. 

GroGRAPHICAL AssociaTION (at Birkbeck College), at 4.—Dr. 
Hogarth: The Hedjaz. 

INSTITUTION OF Enoineers (Joint Meeting with the 
Society of Chemical Industry), at 6.—G. M. Gill: The Co-opera- 
tion of the Engineer and Chemist in the Control of Plants 
and Processes. 

SATURDAY, Janvary 7. 

or Preceprors, at 11.30 a.m.—Prof. J. Adams: Psycho- 
analysis and its Value and Limitations from the Standpoint 
of the Practical Teacher. ; 

Rorat Institcrron, at 3.—Prof. J. A. Fleming: Electric Waves 
and Wireless Telephony: Electric Waves. 2 , 

Gitsert Waite Fettowsure (at 6 Queen Square, W.C.1), at 3.— 
E. Kay Robinson: British Wild Life. 
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tives, 2/3-in., 1/6-in. and 1-12-in. oi], 2 eyepieces, cabinet $23 0 0 
Leitz Entomological Microscope No, 2, objective No. 3, 2 eye- 
pieces, cabinet £6 
44x 34 Contessa Duroll ‘Roll Film Camera, “double extension, 
Zeiss Tessar f4°5 lens, steeped shutter 1 sec. to ange rise 
cross, level, new . - £17 10 0 
New Bargain List Fr ree. Bay pon 


2 NORTHUMBERLAND AV., W.C.2. Est. 1750. 


MICROSCOPE 
REPAIRS & ADJUSTMENTS 


We undertake the cleaning, repair and adjust- 
ment of any make of Microscope, or other 
instrument, and, if desired, shall be glad to 
send an expert to carry out such work for 
Colleges, Institutions, etc., without removing the 
apparatus, where such a course is practicable. 


MALES and ANDREWS, 
Makers of all kinds of Scientific Apparatus, 


18a lliffe Yard, Walworth Road, 
London, S.E, 17. 
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Supplement to “ Nature,” December 29, 1921 


ANNOUNCEMENT OF THE CONTENTS 
OF THE JANUARY NUMBER 
OF THE 


PHILOSOPHICAL MAGAZINE 


JOURNAL OF SCIENCE 


by Sir OLIVER JOSEPH LODGE, D.Sc., LL.D., F.R.S. ; 

Sir JOSEPH JOHN THOMSON, 0.M., M.A., 2. F.R.S. ; JOHN 

JOLY, M.A., D.Sc., F.R.8., F.G.8.; RICHARD TAUNTON FRANCIS H 
and WILLIAM FRANCIS, F.L.S. 


DOUBLE NUMBER (240 pages). Price 10s. 


Zonal Harmonics of the Second Type.’ By J. W. Nichotson, F.R.S. 

The Derivation of S : ‘Soon Gravitational Fields. By Prof. F. D. 
Ph. 

On the Separation of the Isotopes of Mercury. By Prof. J. N. Br@NsTED 
and Prof. G. Hevesy. 

On the Lags of Thermometers. By A. R. McLeop, M.A. 

Kinetic Stability. By Dr. T. J. l’a. Bromwicn. 

On the Beating Tones of Overblown Organ Pipes, By V. Loucu, B.Sc., 
A.R.C.Sc. (Plate I.) 

The Frey 4 of Spontaneous Crystallization of Super-cooled Liquids. 

By C. N. Hinsuetwoop, Fellow of Trinity College, Oxford, and Haro_p 

Hart ey, Fellow of Balliol College, Oxford. 

On: the Insulation of Highly Attenuated Wires in Platinum Resistance 
Thermometers. By J. J. MANLEY, M.A. 

The Equations of Equilibrium of an Elastic Plate under Normal Pressure. 
By Joun Prescott, M.A., D.Sc. 

On the Transverse Vibrations ‘of Bars of Uniform Cross-Section. By Prof. 
S. P. Timoshenko. 

On Scalar and Vector Potentials due to Moving Electric Charges. By Prof. 
A. ANDERSON. 

Note on Gravitation. By Prof. O. W. With an 
Appendix by L. Stmons, D.Sc. 

a X-Rays from Boron and Carbon. By Prof, A. Lt. HuGHEs, 


Ricuarpson, F.RS. 


The Effect of Gases on the Contact Difference of Potential between Metals 
at Different Temperatures. By Prof. O. W. RicHarpson, F.R.S., and 
F, S, Ropertson, M.1LE.E. 

On the significance of Einstein’s Gravitational Equations in terms of the 
Curvature of the World. By Prof. A. S. Eppincton, M.A., F.R,S. 

On a Type of Oscillation-Hysteresis in a Simple Triode Generator. By 
E, V. AppLeton, M.A., M.Sc., and BALTH. VAN DER Pot, Junr., D.Sc. 

Polarization Phenomena in X-Ray Bulbs. By S. Ratner, University of 
Manchester, 

Réntgenograms of Strained Crystals. By A. F. Jorre and M. V. 
Kirpitcueva. (Plate-II.) 

On a Graphical Solution of a Class of Differential Equations occurring in 
Wireless Telegraphy. By Atrrep A. Ross, Sc.D., F.R.S.; with Note 
by E. V. Appieton, M.A. 

On Certain Types of Electric Discharge. By Prof. D. N. Mauuik, F.R.S., 
and Prof. A. B. Das, M.Sc. 

The Application of the Ultra-Micrometer to the Measurement of Small 
Increments of Temperature. By W. Sucxsmitn, B.Sc. 

An Interesting Case of Mechanical Disintegration caused by Positive Ions. 
By H. P. Waray, M.A. 

The Relative Affinity of some Gas Molecules for Electrons. By LrEonarp 
B. Logs, Ph.D. 

Notices respecting New Books.—Messrs. G. W. C, Kaye and T. H. Lasy’s 
Tables of Physical and Chemical Constants; Prof. H. S. ey 's 
Introduction to the Theory of Fourier Series and Integrals; Mr. S. 
Brovetsky’s The Mechanical Principles of the Aeroplane ; Prof. D. N. 
Ma ttk’s Optical Theories. 


With 2 plates and numerous illustrations in the text, 


Subscription for 1922, £3 17s. 6d., including four 
double numbers, post free to any part of the world. 
Any double numbers issued beyond four charged 
extra. For back numbers apply to the Publishers: 


TAYLOR & FRANCIS, 
Red Lion Court, Fleet Street, London, E.C.4 


JUST OUT 


THE PREVENTION 
OF MALARIA 


IN THE FEDERATED MALAY STATES 
A RECORD OF TWENTY YEARS’ PROGRESS 


By MALCOLM WATSON 


M.D., C.M., D,P.H.; Chief Medical Officer, Estate 
Hospital's "Association; Klang, F.MS. ; Author of 
‘ “ Rural Sanitation in the Tropics,” etc. , 


With Contributions by. P. S. HunrTer, 
M.A.,M.B., D.P.H., Deputy Health Officer, 
Singapore,and A. R.WELLINGTON,M.R.C.S., 
L.R.C.P., D.P.H., D.T.M., and H., Senior: 
Health Officer, Federated Malay States; 
and a Preface by Sir Ronatp Ross, 
K.C.B., K.C.M.G., F.R.C.S., D.P.H.,.M.D., 
LL.D., D.Sc., F.R.S., Nobel Laureate. 


36/x. 


LONDON : JOHN MURRAY 


Second. Edition, Revised and 
Enlarged. With Illustrations 


NOW READY. Demy 8vo. Pp. xviii+376. 
Cloth, 10/- net; Interleaved copies, 18/- net. Postage 1/- extra. 
‘Prospectus on application. 


A CATALOGUE OF BRITISH 
SCIENTIFIC & TECHNICAL BOOKS 


With Bibliographic detail. 
Covers every branch of Science and Technology, 


PREPARED BY A COMMITTEE OF THE BRITISH 
Science GuiLp, 

The books included in the Catal are classified under 50 main 
headings, which are again su ed into about 500 sub-headings. 
INVALUABLE TO LIBRARIANS, STUDENTS, RESEARCH-WORKERS 
AND 

Obtainable from the British Science 
6 John Street A Adelphi, London, W.C. 2 ; 
or from the Sole Agents— 
Messrs. A. & F. Denny, 147 Strand, London, W.C. 2. 


Physics of the Air 


J. HUMPHREYS, CE., Ph.D., 
Professor of Meteorological Physics, United States Weather Bureau. 


665 pages, numerous illustrations and diagrams, 
index, 8vo. 


Price in Cloth £1 7s. 6d. nett. 


at 
STEVENS & BROWN, 
4 TRAFALGAR SQUARE, LONDON, 
Agents for «* Journal of the Franiklin Institute,” 
Scien Annual 


Philadelphia—the leadin 
scrip Single 
Number 3s. Sample Number sent on applicatwon. 


W.C.2. 


PRINTED IN GREAT BRITAIN BY THE CORNWALL PRESS, LTD., PARIS GARDEN, STAMFORD STREET, 8.B. I. 
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INFRA-RED 
SPECTROMETER 


for experiments in 
connection with the 


RADIATION THEORY OF 
CHEMICAL ACTION. 


Reading directly in 
wave-lengths from 
500 to BH, 


Full particulars on request from 
the Makers : 


ADAM HILGER Ltd. 


75a Camden Road, London, N.W.1 


Telephone : North 1677 and 1678. 
Telegrams: Sphericity, Phone, London. 


PURE REAGENTS FOR RESEARCH 


We are Manufacturers of 


SYNTHETIC ORGANIC INDICATORS 
VOLUMETRIC SOLUTIONS 
MICROSCOPIC REAGENTS 
MOUNTING MEDIA 
TEST PAPERS 
ANALYTICAL REAGENTS “A.R.” 


The Catalogue of our Chemical Products, comprising 


upwards of 2400 chemicals for research and analysis, 
can be obtained on application. 


THE BRITISH DRUG HOUSES, Ltd. 


Makers of Fine Chemicals. 
Graham Street, City Road, London, N.1. 


Chemical Works: Wharf Road, London, N.1. 


PRISM THEATRE GLASS 
TELEATER 


Large field of view 
Exceptional light transmitting power 
Critical definition 


Descriptive pamphlet on request 
DISTRIBUTORS 


J. W. ATHA & CO. 
8 Southampton Row, London, W.C. 1 
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MACMILLAN & CO.’S NEW BOOKS. 


e A Compurative Account of the Successive Stages of the Earl 
The Pp alace of Minos © Cretan Civilization as illustrated by the at 
By Sir ARTHUR EVANS, D.Litt., F.R.S., etc. 
Vol. I.—The Neolithic and Early and Middle Minoan Ages. With 542 Figures in the Text, Plans, Tables, Coloured 
and Supplementary Plates. Crown ato. £6 6s. net. 


FIFTH EDITION, RE-WRITTEN. 


The History of Human Marriage. WesthwAte 


Ph.D., Hon. LL.D., Aberdeen, Martin White Professor of Sociology in the University of London, Professor of 
Philosophy at the Academy of Abo (Finland). Fifth Edition, re-written. 3 Vols. 8vo. £4 4s. net. 


Aggregation and Flow of Solids. 
Micro-Structure and Physical Properties of Solids in various States of Aggregation, 1900-1921. By Sir GEORGE 
BEILBY, F.R.S. With 34 full-page Plates. Medium 8vo. 20s. net. 

THE TIMES.—* Sir George investigates a wide range of phenomena and many of his results have important bearings 
= —, The volume is illustrated with a number of beautiful micro-photographs, showing clearly the phenomena described’ 

n the text. 


A Text-Book of Inorganic Chemistry for 
University Students. College, ot 


London. Illustrated. Extra Crown 8vo. 255. 


THE TECHNICAL JOURNAL.—‘‘ This is distinctly a notable book. ... On all these grounds of originality, 
completeness, and general interest, we strongly recommend the book both to students and teachers.” 


By HARRY HARPER 

Introduction to Textile Chemistry. 

Crown 8vo. 35. 6d. [Life and Work Series. 

SCHOOL SCIENCE REVIEW.—‘‘Apparently the outcome of several years’ teaching experience, the book should 

prove useful to the young worker in textiles, who is taking up the study of the subject after a preliminary course in elementary 
chemistry.” 


SECOND EDITION RE-WRITTEN AND EXTENDED. 


Absolute Measurements in Electricity and 
Macnetism. ANDREW GRAY, LUD. F.RS. MILE.E,, Professor of Natural 


Philosophy in the University of Glasgow. Second Edition, re-written and 
extended. 8vo. 425. net. 


A First Book of Applied Electricity. } .°.%%° 
__A.M.ILE.E. Illustrated. Globe 8vo. 2s. 6d. [First Books of Science. 
FIFTH ENGLISH EDITION THOROUGHLY REVISED. . 
Strasburger’s Text-Book of Botany. dan. 
RICH SCHENCK, Dr. LUDWIG JOST, Dr. GEORGE KARSTEN. Fifth English Edition, revised with the 


Fourteenth German Edition by W. H. Lanc, M.B., D.Sc., F.R.S., Barker Professor of Cryptogamic Botany in the 
University of Manchester. With 833 Illustrations, in part coloured. Medium 8vo. 31s. 6d. net. 


Zoology for Medical Students. 
University of Glasgow. With numerous Illustrations. 8vo. 255. net. 


THE MEDICAL PRESS.—‘ The whole design of this book has been admirably adapted for those for whom it has 
been compiled. It is one of the best text-books on the subject with which we are acquainted.” 


An introduction to the- Scientific 
A First Book of General Science. 
By A. T. SIMMONS, B.Sc., and A. J. V. GALE, B.A. Illustrated. Globe 8vo. 2s. 6d. [First Books of Science. 


THE A.M.A.—“ The aim of the authors is to provide a preliminary course of science which can be readily developed 
into a serious study of plant and animal physiology, and they appear to have carried out their intention excellently well.” 


K Treatise on Differential Equations. 


F.R.S., Chief Professor of Mathematics in the Imperial College of Science and Technology, London. Fifth Edition. 
8vo. 20s. net. 


A Treatise on the Integral Calculus. mnie: 


blems. By JOSEPH EDWARDS, M.A. 2 vols. 8vo, Vol. I. 5os. net. 
s*s Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN AND co., LTD., LONDON, W.C. 2. 
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SECOND-HAND MICROSCOPES. 
Lond , latest, wi -speed fi dj t, = 
Ditto, #", 4”, and double nosepiece £12 17 6 


Lomb, 3”, ”, triple nosepiece, spiral focussing MICROSCOPES 
and 


double nosepiece, Abbe cond ,andcase.. £9 0 
Crouch, 4”, double nosepiece, Abbe condenser, no case i 


SECOND-HAND TELESCOPES. Ags accessories 
£35. Cost double 
New Telescope List free upon request. 0. C. Rudolph & Beesley 
TELESCOPE HOUSE, fw ga Oxford Circus, London, W.1 
Purchased for Cash or Valued. 


Oil Lamp, new, latest model 

23° Troughton & Simms, on equatorial stand, divided circles, slow 
23° garden stand, 2 eyepieces, 10 0 

BROADHURST, CLARKSON & CO. é | 65 Margaret Street, 
63 FARRINGDON ROAD, LONDON, E.C.1 
OLD PLATINUM, GOLD, 
UPON REQUEST 
SPINK & SON, Ltd., 


New Microscope List free upon request. oO 
motions, steadying rods, 5 eyepieces, 2 mahogany cases. = 1 y British Agents ‘ 
eral Second-hand 3° Students, from 
Note Address :— 
FEES QUOTED Dental Alloy, Scrap, &c., 


& RARE METALS 


HOW . 1772. 
73-82 HATTON GARDEN LONDON. E.C.! Fine Jewels or Plate also purchased or valued. 


Estab.) STEVENS’S AUCTION ROOMS, LTD. [1760 W. P. THOMPSON, G. C. DYMOND, 


“A SALE by AUCTION is held EVERY FRIDAY, at 12.30, which F.C.S., M.1.Mech.E., C.P.A, M.I.Mech.E., C.P.A. 
SCIENTI CAL, and ELE L AP 
Microscopes and Accessories, Telescopes, Surveying Instruments, Photo- W. P. THOM PSON & co., 
graphic Cameras and Lenses, Cinematographs and Films, Lanterns and 12 Church Street, LIVERPOOL, 
Slides, Lathes and Tools, Books and Miscellaneous Property. 
Frequent Sales of Weel History and Ethnological Specimens, Chartered & Registered Patent Agents. 
Curiosities, etc., are also held. 
Catalogues and terms for selling will. be forwarded on application to H. E. POTTS, n J. V. ARMSTRONG, 
38 King Street, Covent Garden, London, W.C.2. M.Sc., Hon. Chem., C.P.A. M.T.L., C.P.A. 


NOTICE. 


The charges for Subscriptions to ‘‘NATURE” are: 
British Isles, Abroad. 
Yearly vn 217 0 


110 0 
Quarterly (13 Nos.) no 16 0 


The Advertisement rates are 


Page 
Half-page ..- 
Quarter-page 
Eighth-page 
Sixteenth-page 


*.”" Special rates for Series upon application. 


The charges for Official Advertisements and “smalls” are 2s. 6d. for the first two lines in 
column, and 9d. each additional line. The sum of 6d. is charged for the re-direction of replies to - 
advertisements with a Box No. 


MACMILLAN & CO., LTD., St. Martin's Street, London, W.C. 2. 
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BECK STANDARD LONDON 
. MICROSCOPE—MODEL I. 


This instrument is a first-grade Micro- 
scope, which can be supplied as a 
simple microscope at a moderate price. 
In its complete form it has a mechan- 
ical stage, swing-out rack and 
pinion and centring substage, and 
all apparatus for the most exacting 
bacteriological and biological work, 
but the parts which 
convert it from a simple 
student’s instrument into 
a complete research 
model can be purchased 
separately and 
attached to it by 
the owner with- 
out the necessity 
of returning the 
instrument to the 
maker. 


Descriptive Booklet 
sent on application. 


R. & J. BECK, Ltd. 


68 CORNHILL, 
LONDON, E.C.3 


Messrs, NEWTON & Co., 72 Wigmore 8t., London, W.1, hold 406 and 457 Strand London Ww C.2 


a representative stock of Beck Microscopes and Apparatus. 


The STUDENT'S GONIOMETER 


Constructed to the design of Dr. G. F., Herbert Smith, of the 
Mineral Department of the British Museum, and embodying 
many improvements over existing types. 

The Mirror is adjustable in any direction. The crystal holder 
and attachments facilitate the measurements of the crystal without 
readjustment, and a removable pointer is provided to ensure the 
adjustment into the axial line. The graduated circle of 5 inches 
(12°5§ cm.) in diameter is fitted with a clamp and fine adjustment, 
- and the Silvered Scale is divided to half degrees, reading by 

vernier to minutes of arc. Price - £9 10 0 


J. H. STEWARD, Ltd. 


Opticians and Scientific Instrument Makers to the British and 
: Foreign Governments 


Established 1852. 


the 1/6” Dry and 1/12” Oil Immersion Objectives. 
A large amount of the work done with the 1/12” 


aperture has to be cut down by means of a funnel stop. The new 1/7” is made with a numerical aperture of 90. 
requires no cutting down, and can be used for the examination of spirochete or for ordinary biological specimens, 


It is the latest. It is the best. It is cheap—Price £5.15 .0 


Full particulars of the above and other Objectives are contained in Watson’s Catalogue of Microscopes, 
post free on request. 


W. WATSON & SONS, Ltd., 313 High Holborn, London, W.C. 1 


ESTABLISHED 1837. 


NEW OBJECTIVES 
WATSON’S 1%7-in. OIL IMMERSION LENS. 


Only those who have used a low power Oil Immersion Objective can form a conception of the superlative effect 
which is obtained with it. The ease of manipulation, the brilliance of illumination, and the wonderful definition 
combined in WATSON’S new 1/7” OIL IMMERSION LENS, render it what it is designed to be, viz., a substitute for 


is with dark ground illumination, for which the numerical 
It 


WORKS: HIGH BARNET, HERTS. 


Automatically lubricated fine adjustment bearin 


ease and comfort in using. 


A few of the many advantageous features ot 
SPENCER MICROSCOPES 


Black lacquered body tubes, avoiding reflection of light into eyes of user. 
Low compact construction (considerably lower than others), which affords‘ greater 


Low position of the fine adjustment, head away from the mouth and breath of the user. 
Extra large stages with unusual distance from optical axis to base of the arm. 


gs. 


the little things which generally 


Spencer Microscopes represent careful attention to 


STANDLEY BELCHER & MASON, Ltd., Church Street, BIRMINGHAM 


escape attention. 


Printed in Gr-at Britain by ” Tue Cornwact Press, Ltp., Paris Garden. Stamford Street, S.E.1, and published by MACMILLAN AND Co., LiMiTED, 
at St. Martin's Street, London, W.C.2, and THz MacmILLan Co., 66 Fifth Avenue, New York.—Tuurspay, December 29 1921. 
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